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ABSTRACT 



Context. We present deep spectroscopy of a large sample of low-metallicity emission-line galaxies. 
Aims. The main goal of this study is to derive element abundances in these low-metallicity galaxies. 

Methods. We analyze 121 VLT spectra of H II regions in 46 low-metallicity emission-line galaxies. 83 of these spectra are archival 
VUT/FORS 1 -l-UVES spectra of H II regions in 3 1 low-metallicity emission-line galaxies that are studied for the first time with standard 
direct methods to determine the electron temperatures, the electron number densities, and the chemical abundances. 
Results. The oxygen abundance of the sample lies in the range 12 -I- log O/H = 7.2 - 8.4. We confirm previous findings that Ne/0 
increases with increasing oxygen abundance, likely because of a higher depletion of oxygen in higher-metallicity galaxies. The Fe/0 
ratio decreases from roughly solar at the lowest metallicities to about one tenth of solar, indicating that the degree of depletion of 
iron into dust grains depends on metallicity. The N/0 ratio in extremely low-metallicity galaxies with 12 -I- log O/H < 7.5 shows 
a slight increase with decreasing oxygen abundance, which could be the signature of enhanced production of primary nitrogen by 
rapidly rotating stars at low metallicity. We present the first empirical relation between the electron temperature derived from [S 
III]A6312/A9069 or [N II]A5755/A6583 and the one derived from [O IIl]A4363/A(4959-l-5007) in low-metaUicity galaxies. We also 
present an empirical relation between te derived from [O II]A3727/(A7320 + A7330) or [S II]A4068/(A6717 -I- A6730) and [O 
IIl]A4363/A(4959-l-5007). The electron number densities A'^e(Cl III) and NeiAr IV) were derived in a number of objects and are found 
to be higher than Ns(0 II) and Ne(S II). This has potential implications for the derivation of the pregalactic helium abundance. In a 
number of objects, the abundances of C++ and 0++ could be derived from recombination lines. Our study confirms the discrepancy 
between abundances found from recombination lines (RLs) and collisionally excited lines (CELs) and that C/O increases with O/H. 

Key words, galaxies: fundamental parameters - galaxies: starburst - galaxies: abundances - galaxies: ISM 



1. Introduction 

. Comprehensive studies of low-metallicity emission-line galaxies 
■ in the nearby universe are essential to investigate star formation 
] and galaxy evolution with chemical conditions close to those in 
i: the early universe. In particular, studies of abundance ratios and 
' their dependencies on metallicity in low-metallicity galaxies are 
important for studying the early chemical evolution of galaxies 
and the nucleosynthesis of massive stars in an environment char- 
acterized by a nearly pristine chemical composition. Improved 
statistics of low-metallicity galaxies, observed with high accu- 
racy, are also important to put observational constraints on the 
primordial helium abundance, which is a key parameter for test- 
ing cosmological models. 

We here continue our study of nearby (redshift z ^ 0.1) 
star-forming galaxies with measured intensities of the JO nil 
A4363 emission line ( Guseva et all 20061: Izotov et al. ,_ 2006 ; 
iPapaderos et all 12006 : Guseva et al.L l2007t iPapade ros et al 



l2008h . This line is important to directly determine the physical 
conditions and chemical abundances of the ionized interstellar 
medium. 

There were many spectroscopic surveys in the past aim- 
ing to study element abundances of nearby low-metallicit 
emission-l ine g alaxi e s (e.g. [ku nth & Sargent, 19831 
'Campbell et al., 19861: iTer 
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1 1994; .Melbourne & Salzeii 20021) . However, most of these spec- 
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* Based on observations collected at the European Southern 
Observatory, Chile. List of programs is shown in Table[T] 
** Tables[3l-[8land[70land Figures[T]-|4]are only available in electronic 
form in the online edition. 



troscopic data are not suitable for our goals for various reasons, 
such as an insufficient quality of the data, the nonlinearity of 
the detectors in observations before the 1990ies, and the limited 
wavelength coverage. 

In this paper, we consider archival data from the 8.2 m Very 
Large Telescope (VLT) obtained in the period 2000 - 2008 with 
the spectrographs FORSl and UVES, which allow us to compile 
a sample of 83 high-quality spectra of metal-poor H II regions. 
We merge this sample with 15 archival VLT/FORSIh-UVES 
spectra of two BCD galaxies, SBS 0335-052E and SBS 0335- 
052W dlzotov et al.. 2009), and VLT/FORS2 spectra of 23 H 
II regions in 12 lo w- metallicity emission-line galaxies from 
iGuseva et al.l (l2009l) . We thus obtain a large VLT sample of 
121 H II regions, which includes to our knowledge all high- 
quality spectra from low-metallicity objects observed with the 



2 N.G.Guseva et al.: Low-metallicity ELGs: deep VLT/FORS+UVES spectroscopy 



Table 1. H II regions and galaxies observed with the VLT 



Name 


R.A. (J2000.0) 


Dec. (J2000.0) 


Instrument 


ESO Program 


UM 254 


00:31:34.2 


-02:09:18.0 


UVES 


71.B-0055(A) 


UM 283 


00:51:49.6 


+00:33:55.4 


UVES 


7 1 .B-0055(A),70.B-07 17(A) 


NGC 346 


00:59:06.0 


-72:10:14.5 


FORS low+medium resolution 


69.C-0203(A) 


NGC 456 


01:13:53.3 


-73:17:49.8 


FORS low+medium resolution 


69.C-0203(A) 


UM 133 


01:44:41.3 


+04:53:24.3 


UVES 


68.B-0310(A),70.B-0717(A) 


UM 382 


01:58:09.5 


-00:06:37.1 


UVES 


70.B-07 17(A) 


UM 408 


02:11:23.5 


+02:20:32.0 


UVES 


70.B-07 17(A) 


UM417 


02:19:30.2 


-00:59:16.2 


UVES 


70.B-0717(A) 


UM 420 


02:20:54.5 


+00:33:24.0 


FORS low+medium resolution 


69.C-0203(A) 


MRK 600 


02:51:04.5 


+04:27:15.0 


UVES 


70.B-07 17(A) 


CAM 0357-3915 


03:59:08.9 


-39:06:25.0 


FORS low+medium resolution 


69.C-0203(A) 


TOL 0513-393 


05:15:19.8 


-39:17:41.0 


FORS low+medium resolution 


69.C-0203(A) 


TOL 0618-402 


06:20:02.5 


-40:18:09.0 


UVES 


70.B-07 17(A) 


HE 2-10 


08:36:15.2 


-26:24:34.3 


UVES 


073.B-0283(A), 081.C-0113(A) 


NGC 3125 


10:06:33.3 


-29:56:07.5 


UVES 


081.C-01 13(A) 


MRK 1259 


10:38:33.6 


-07:10:14.3 


UVES 


073.B-0283(A) 


MRK 1271 


10:56:09.1 


+06:10:22.0 


UVES 


081.C-01 13(A) 


POX 4 


11:51:11.5 


-20:35:58.8 


UVES 


081.C-01 13(A) 


TOL 1214-277 


12:17:18.7 


-28:02:21.3 


UVES, FORS medium resolution 


69.D-0 174(A), 65.N-0642(A) 


TOL 65 


12:25:47.9 


-36:13:45.9 


FORS medium resolution 


65.N-0642(A) 


J1253-0312 


12:53:05.9 


-03:12:58.5 


UVES 


081.C-01 13(A) 


NOC D/jj 


13:39:55.9 


— ji:j8:/4. / 


U VbS 


/O.C-0008(A), U/3.B-0/a3(A) 


TOL 89 


14:01:20.0 


-33:04:11.2 


UVES 


073.B-0283(A) 


NGC 5408 


14:03:18.4 


-41:22:50.1 


UVES 


081.C-01 13(A) 


TOL 1457-262 


15:00:28.9 


-26:26:50.0 


UVES 


081.C-01 13(A) 


TOL 1924-416 


19:27:58.1 


-41:34:31.2 


UVES 


081.C-01 13(A) 


NGC 6822 V 


19:44:52.7 


-14:43:09.8 


UVES 


081.C-01 13(A) 


NGC 6822 V+X 


19:44:54.5 


-14:43:02.9 


FORS low+medium resolution 


69.C-0203(A) 


TOL 2138-405 


21:41:21.8 


-40:19:06.0 


FORS low+medium resolution 


69.C-0203(A) 


TOL 2146-391 


21:49:48.2 


-38:54:09.0 


FORS low+medium resolution 


69.C-0203(A) 


PHL 293B 


22:30:36.6 


-00:06:37.3 


UVES 


70.B-07 17(A) 


TOL 2240-384 


22:43:33.0 


-38:10:55.2 


FORS low+medium resolution 


69.C-0203(A) 


UM 160 


23:24:22.0 


-00:06:21.2 


FORS low+medium resolution 


69.C-0203(A) 



VLT/UVES+FORS instruments. They are used to study the 
abundance patterns of low-metallicity emission-line galaxies. 

For comparison reasons we supplemented this sample with 
109 low-metallicity emission-line galaxies from the HeBCD 
sample t hat were observed with dif ferent telescopes a nd col- 
lected bv llzotov & ThuanI ( |2004|) and llzotov etall ( |2004|) for the 
study of the primordial He abundance. The total sample con- 
sists of objects with low extinction and in general with a high 
equivalent width EW(H/3) of the H/3 emission line, which sug- 
gests a young age of the respective starburst. It also includes 
almost all most metal-deficient galaxies known, which allows 
for the deepest insights into the abundance pattern of the lowest- 
metallicity galaxies available in the local Universe. Additionally, 
we compare abundance patterns of this sample with those of the 
galaxies from the Data Release 3 (DR3 ) of the Sloan Digital Sky 
survey (SDSS) bv llzotov et al.l (l2006i) with lower quality spec- 
tra but higher metallicity, thus extending the range of oxygen 
abundances to higher values. H II regions in the above samples 
are selected mainly because of their high apparent brightness 
to obtain high signal-to-noise ratio spectra, and not considering 
their physical properties, such as the H/3 luminosity. However, 
these d iffering selection cr iteria do not introduce biases. In par- 
ticular, |lzotov[etal] (|201ll) have shown that the abundances and 
abundance ratios of luminous compact galaxies selected from 
the SDSS by their high H/3 luminosity do not differ from the 
samples selected by their apparent brightness. 

This paper is organized as follows: in Section 2 we describe 
observations and data reduction. In Section 3 we comment on 
the physical parameters of the H II regions. In Section 4 we dis- 



cuss the abundance patterns derived from the analysis of colli- 
sionally excited lines and present carbon and oxygen abundances 
obtained from the analysis of recombination lines. We summa- 
rize our conclusions in Section 5. 



2. Observations and data reduction 

From the ESO archive we selected VLT spectra of H II regions 
that were obtained with the spectrographs UVES (high resolu- 
tion) and FORSl (low and medium resolution). The list of the 
30 emission-line galaxies to which these H II regions pertain 
as well as the two H II regions NGC 346 and NGC 456 in the 
Small Magellanic Cloud is given in Table [T] together with the 
equatorial coordinates, the spectrographs used and the identifi- 
cation number of the ESO program. The total number of spectra 
from these galaxies available for abundance determinations (and 
listed in Table |2]i is 83 - larger than the list in Table [T] This 
is because in some galaxies several one-dimensional spectra of 
H II regions were extracted from two-dimensional frames. One 
galaxy. Toll 2 14-277, was observed with two different spectro- 
graphs. Furthermore, the entire objects from the ESO program 
69.C-0203(A) were observed with low and medium resolution. 
Four galaxies were observed twice with VLT/UVES within two 
different ESO programmes. The images of the observed galaxies 
overlay ed by the slit positions are shown in Fig. [T] 
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The raw spectra of the objects from the ESO archive as well 
as the calibration spectra were red uced using IRAHj . The d etails 
of data reduction are described in iThuan & Izotovr(l2005l) . The 
two-dimensional spectra were bias subtracted and flat-field cor- 
rected. We then used the IRAF software routines IDENTIFY, 
REIDENTIFY, FITCOORD, and TRANSFORM to perform 
wavelength calibration and correction for distortion and tilt for 
each frame. Night sky subtraction was performed using the rou- 
tine BACKGROUND. The level of night sky emission was de- 
termined from the regions closest to the H II region which are 
free of stellar and nebular line emission, as well as of emission 
from foreground and background sources. Exceptions are the ex- 
tended Small Mageflanic Cloud (SMC) H II regions NGC 346 
and NGC 456, for which no night sky subtraction was done. 
One-dimensional spectra were then extracted from each two- 
dimensional frame using the APALL routine. Before extraction, 
distinct two-dimensional spectra of the same H II region were 
carefully aligned using the spatial locations of the brightest part 
in each spectrum, so that spectra were extracted at the same posi- 
tions in all subexposures. We have summed the individual spec- 
tra from each subexposure after removal of the cosmic ray hits. 

The high-resolution spectra of H II regions observed with the 
UVES spectrograph are shown in Fig. |2] while low-resolution 
and medium-resolution FORSl spectra are shown in Figs. [3] 
and m respectively. All these figures are available in electronic 
form only. Emission-line fluxes were measured using the IRAF 
SPLOT routine. The line flux errors include statistical errors de- 
rived with SPLOT from non-flux-calibrated spectra, in addition 
to errors introduced by the absolute flux calibration, which we 
set to 1% of the line fluxes, according to the unc ertainties of 
absolute fluxes of relat i vely bright standard stars (|Okel 19901: 



absolute tluxes or relat i vely bright standard stars (lUKei ll^^Ut 
IColina & BohliiiL 119941: iBohUni 119961: llzotov & Thuanri2004 
These errors will be later propagated into the calculation of the 
electron temperatures, the electron number densities, and ionic 
and the element abundances. Given a function f{x, y, ...,z), the 
uncertainty a{f) is calculated as 



1 1 



1 1 '<=>^ 



These errors do not include uncertainties introduced by the 
standard data reduction. In particular, one source of uncertainties 
comes from the division of object and standard star frames by 
the flat field frame. This is because the objects (especially those 
that are extended and have multiple knots) and the spectropho- 
tometric standard star spectra are located in the frame at slightly 
different positions corresponding to slightly different intensities 
of the flat field. Additionally, atmospheric refraction may play a 
role resulting from the varying inclination of the spectra in the 
frame depending on airmass and position angle. Fringes in the 
red part of spectra introduce an additional source of uncertain- 
ties. The errors introduced by the standard data reduction and 
these fringes can be estimated by comparing the line intensities 
in different observations of the same H II region, although dif- 
ferences in slit positions and apertures may also contribute to 
differences in line intensities. 

The corrections for underlying absorption in hydrogen lines 
and for ex tinction were perfo rmed following the procedure 
desribed in iGuseva et al ] (120091) . We show in Tables [3] |4] and 



' IRAF is distributed by the National Optical Astronomy 
Observatory, which is operated by the Association of Universities 
for Research in Astronomy, Inc., under cooperative agreement with the 
National Science Foundation. 



|5]the extinction-corrected emission line fluxes relative to the H/3 
fluxes along with the extinction coefficients C(H/3), the observed 
fluxes F(H/3) of the H/3 emission line, the equivalent widths 
EW(H/3) of the H/3 emission line, and the equivalent widths 
EW(abs) of the hydrogen absorption lines. All these tables are 
available in electronic form only. Table [3]contains the UVES ob- 
servations, Table|4]the low-resolution, and Table|5]the medium- 
resolution FORS observations. 

To constitute a VLT sample, that is as comprehensive as 
possible, we added to the data described above 15 archival 
VLT/FORSlH-UVES spectra from the two BCD g alaxies SBS 
0335- 052E and SBS 0335-052W studied before bv llzotov et all 
(l2009h and 23 VLT/FORS2 spectra from 12 galaxies selected 
mainly from Data Release 6 (DR6) of the Sloan Digital Sky 
Survey (SDSS) and studied bv lGuseva et al.1 (l2009h . Our result- 
ing VLT sample thus contains 121 spectra of H II regions from 
46 low-metallicity emission-line galaxies. Eighty-three of these 
are archival VLT/FORSIh-UVES spectra that are analyzed for 
the first time. All these spectra were observed with the same tele- 
scope and reduced in the same way. 

3. Physical conditions in thie H ii regions 

Physical conditions and element abundances in the selected H II 
regions were derived wit h the atomic data from the references 
listed in lStasihskal (l2005l) . 



3. 1. Electron temperatures 

Nineteen out of the thirty one H II regions observed with 
VLT/UVES (Table O have detectable [S lll]A6312 and [S III] 
A9069 emission lines in their spectra. This gives us the oppor- 
tunity to determine the electron temperature T^iS III) directly 
from the spectra. In Fig. |5] we compare the electron temper- 
atures te(0 III) and te{S III) (te = 10""' Te) obtained from 
[O iii]A4363/(A4959h-A5007) and [S iii]A6312/A9069, respec- 
tively. The H II region data from VLT/UVE S, including those for 
SBS 0335-052E from llzotov et al.l (l2009t) . are shown by stars. 
(Mn exception are the three galaxies, which are represented by 
open circles. One of them (bottom left corner in both panels) 
belongs to the galaxy He 2-lOE (UVES, ESO program 081.C- 
0113(A)). Its spectrum is noisy with a very weak and uncertain 
[O lll]A4363 line intensity. The other two, in the upper right 
corner, belong to Tol 1214-277 (UVES, ESO program 69.D- 
0174(A)) and UM 133H (UVES, ESO program 68.B-0310(A)). 
At the redshift of Tol 1214-277 two absorption night-sky lines 
(A9300.6 and A9303.9) coincide with the brightest part of the 
profile of the [S III]A9069 emission line, reducing its flux by 
^20% so that te{S III) is overestimated (the point is actually 
outside the figure, which is indicated by an arrow). In UM133, 
the [S lll]A9069 emission line is affected by the night sky line at 
A91 18. AH our VLT/UVES and FORS data shown in Figs.lMII] 
are presented in Table [TOl 

Ad ditionally, we plot as red dots the data from llzotov et al.l 
(120061) for the SDSS DR3. Out of more than -300 emission-line 
galaxies selected from the SDSS DR3 because they have a de- 
tectable [O lll]A4363 line, we show here only the 27 galaxies 
for which F(H/3) is higher than 2x10"^^ erg cm^^ and for 
which the errors in the [O lll]A4363 fluxes are lower than 25%. 
For comparison we also show data from Kehrig et al. (200l) 
(open bl ue rombs). | pirez-Montero & Dia^ (l2003l) (blue aster- 
isks) and Garcfa-Roias & Estebani (i2007i) (p urple triangles). The 
data by iPerez-Montero & DiazI "(l2003l) and iKehrig et all (l2006h 
were obtained from a spectroscopic analysis of H II regions in 
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Fig. 5. Comparison of electron temperatures t^iO III) (t^ = 
10"'' Te) obtained from [O lll]A4363/(A4959 + A5007) and 
te{S III) obtained from [S lll]A6312/A9069 emission-line ra- 
tios. VLT/UVES data are shown by stars, except for three 
objects with uncertain values, which are shown as open cir- 
cles (see Sect. 13.1b . Twenty-seven data points from SDSS 
DR3 (see text) are shown by red dots. Open blue dia- 
monds, blue asterisks, and pur ple triangles correspond to data 
from Kehriaetal. (2006), Pere z-Montero & Diaz! (l2003h and 
iGarcfa-Roias & Esteban> (.2007,) . respectively. The dashed blue 
line in the upper panel connects locations of equal tempera- 
ture. The thick blue lines (also in the upper panel) are the pre- 
dicte d te(S III) - tejO III) relations for H II region models 
from llzotov et aP (l2006l). The dotte d an d thin solid black lines 
are the curves from Garnetj (Il992h and iPerez-Montero & Diaz! 
(l2005h . respectively. Regression lines (soUd lines) and la 
alternatives (dashed Un e s) for all our data plus data from 
iGarcfa-Roias & EstebanI (l2007h are shown by purple lines. In 
the lower panel the error ba r s are shown for the VLT, SDSS, 
and iGarcfa-Roias & EstebanI (l2007l) data. Additionally, regres- 
sion lines for VLT-nSDSS-only data are shown by black lines. 

(A color version of this figure is available in the online journal.) 



e mission-line galaxies with ongoin g star formation and the data 
bv lGarcia-Roias & EstebanI (l2007l) were derived for H II regions 
in our Galaxy. 

The dashed blue line in the top panel connects points of 
equal temperatures. The thick lines show the predicted tp{S 
III) - te(0 III) relation for H II region sequences of photoion- 
ization models with low, intermediate, and high metalUcities 



t tt 
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Fig. 6. Comparison of electron temperatures te(0 III) (t^ = 
10-4 Te) obtained from [O lll]A4363/(A4959 + A5007) and 
te(N II) obtained from [N ll]A5755/A6583 emission-line ra- 
tios. VLT/UVES and FORS data are shown by stars, ex- 
cept for two objects, which are shown as open circles (see 
text). Gree n asterisks and open purp le triangles provide the 
data from lEsteban et alj (|2009|) and iGarcfa-Roias & EstebanI 
t2007l) . respectively. The thick blue lines show the predicted 
tp(0 II) - tp(0 I II) relation for H II region models from 
llzotov et all ( |2006|) . Regression lines (solid lines) and Icr alter- 
natives (dashed lines) for all data are shown by purple lines. 
The lower panel shows the error bars. Additionally, regres- 
sion lines for our VLT-only data are shown by black lines. 

(A color version of this figure is available in the online journal.) 



(12H-logO/H = 7.2, 7.6 and 8.2) from llzotov etaP (l2006l) . The 
dotted and sol id bl ack lines display the model pr ediction from 
iGarnettI (Il992h and iPerez-Montero & DiazI ( l2005h . respectively. 
The regre ssion line including our data, th e SDSS data, and the 
data from iGarcfa-Roias & EstebanI (l2007h are shown by purple 
lines. Its equation is 

te(SIII) (-0.1183 ± 0.0321) + (1.0590 ±0.0281) xie(0III)<2) 

The regressi on was computed using the maximum likeli- 
hood method by iPress et al. ( 1992.) that includes error bars on 
both a xes. In the lower panel the error b ars concerning the VLT, 
SDSS, iGarcfa-Rojas & EstebanI (l2007l) data and additional re- 
gression lines for VLT and SDSS-only data are shown by black 
lines. 
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Tol 2138-405 No. 3 (FORS medium resolution) are denoted by 
open circles with arrows, indicating that they are outside the plot 



By open purple triangles we show the data 



Fig. 7. Comparison of electron temperatures ^^(O III) (tg = 10 
Te) derived from [O lll]A4363/(A4959 + A5007) and t^O ll) 
obtained from [O ll]A3727/(A7320 + A7330) emission-line ra- 
tios. VLT/UVES and FORS data are shown by red stars and 
blue filled circles, respectively. The thic k blue Unes represent 
the te{0 II) - te(0 III) relations from llzotov et all (12006) . 
(A color version of this figure is available in the online journal.) 




Fig. 8. Comparison of electron temperatures te{0 III) (tg = 10 
Te) obtained from [O lll]A4363/(A4959 + A5007) and te(S ll) 
obtained from [S ll]A4068/(A6717 + A6730) emission-line ra- 
tios. Symbols are the same as in FiglT] Regression lines for all 
data are represented by purple lines. Regression lines for the 
UVES-only data are shown by black lines. (A color 

version of this figure is available in the online journal.) 



Clearly the data presented here define a much better empir- 
ical relation between te(S III) and te(0 III) than previous work 
on extragalactic H II regions. We note that the VLT/UVES data 
follow the same distribution as the best data from SDSS DR3. 
Unfortunately, for high electron temperatures there are only few 
data with reliable temperature determinations. 

In metal-poor galaxies, [N ll] A5755 is extremely weak. Only 
in 19 out of 121 VLT spectra could it be measured. To enlarge 
the range of temperatures we also add ed VLT/FORS data for 
the hot H II region in J0519H-0007 from lGuseva etaP (l2009l) . In 
Fig.|6]we plot te(N II) obtained from [N ll]A5755/A6583 as a 
function of <e(0 III). Data from our VLT sample are represented 
by stars. Tol 2240-384 (FORS medium and low resolution) and 



owing to large te(N ll). Green asterisks display the data from 
lEsteban et al1(l2009h. Bv open purple 1 
from lGarcia-Roias & EstebanI J2007h . 

The thick blue lines in the top panel of Fig. [6l represent the 
teiO II) - teiO III) relation from the same llzotov et all (l2006l) 
models as those considered in Fig.|5| It roughly follows the ob- 
servational points, which show a substantial scatter. However, at 
the lowest temperatures considered, there seems to be an offset 
between the blue lines and our observational points. 

The regression line for all data (upper panel) is given by the 
equation: 

te(NII) = (0.3501 ± 0.0158) + (0.6294 ± 0.0138) xte(0III)i(3) 

The lower panel shows the error bars. Additionally, regres- 
sion lines for our VLT-only data are shown by black lines. 
The electron temperature derived from [S lll]A6312/A9069 or 
[N ll]A5755/A6583 allowed us to obtain an empirical rela- 
tion between those temperatures and the one derived from [O 
III]A4363/A(4959h-5007) for the first time for metal-poor galax- 
ies. 

In 21 UVES and 16 FORS spectra [O ll]A3727 and 
AA7320,7330 lines have been measured. The [S ll]A4068 and 
AA67 17,6730 lines are detected and measured in 24 UVES and 
27 FORS spectra. These allow us to derive the electron temper- 
atures te(0 II) and te(S ll) by direct methods. The results are 
shown in Figs. Qand [8] where we compare those values with 
te(0 III). The UVES data are shown by red stars. Blue filled cir- 
cles correspond to FORS data. The thick bl ue lines in Fig.|7]rep - 
resent the te{0 ll) - te(0 III) relations from llzotov et alj (l2006l) . 
Despite the large spread of points in Fig.|2]the VLT/UVES and 
FORS data follow the predicted te{0 ll) - t^iO III) relations 
(llzotov et all |2006|) . The values of te(S ll) in Fig. [H] correlate 
well with te(0 III), but are significantly below <e(0 ll) in Fig.|2] 
Regression lines for all data in Fig. [8] are shown by purple lines 
and for the UVES-only data by black lines. The regression line 
for all the data displayed in Fig.|8]is given by the equation: 

te(SII) = (-0.4323 ± 0.0029) + (0.9596 ±0.0014) xte(0III)(4) 



3.2. The electron number densities 

For all galaxies the electron number densities iVe(S ll) were ob- 
tained from the [S ll] A6717/A6731 emission line ratio, except 
for regions where these emission lines are too weak to allow 
density determinations. For abundance determinations in those 
regions we adopt = 10 cm^'^. The value of the electron num- 
ber densities does not significantly affect the derived abundances 
in the low-density limit, which holds for the bulk of the H II 
regions considered here. The electron number densities iVe(S 

II) derived from the [S ll] A6717/A6731 emission line ratio are 
given in Tables |7] |8]and |2] 

The high signal-to-noise ratio and high spectral resolution 
of the spectra in the VLT sample allow us to measure the 
fluxes of the weak emission lines [Ar IV]A4711, 4740 and [CI 

III] A5517, 5537 and to separate and measure the fluxes of the [O 
ll]A3726,3729 lines to determine the electron number density. 
In many UVES spectra [O ll]A3726 and [O ll]A3729 are seen as 
separate lines (for instance in UM 254, Fig. |2]i. However, for H 
II regions with broad components in their emission lines these 
two lines are poorly separated. In those cases the IRAF routine 
SPLOT was used for deblending. For all FORS medium reso- 
lution data the [O ll] A3726H-3729 lines were deblended by this 
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Fig. 9. N^{0 II) versus iVe(S ll). Black stars: VLT-UVES; filled 
blue circles; FORS observations (medium r e soluti on). Purple 
triangles: data from 'Garcfa-Roi as & EstebanI ( l2007h . green as- 
terisks: data from Esteban et al, (I2009h . The dashed blue line 
connects points of equal densities. The lower panel shows the 
error bars and regression lines and their Icr alternatives for all 
data (purple lines) and for the VLT-only data (black lines). 

(A color version of this figure is available in the online journal.) 
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Fig. 10. iVe(Cl III) versus iVe(S ll). UVES, FORS and SDSS 
DR3 data are represented by black stars, filled blue cir- 
' ;s, and red dots, respectivel y. Purple triangles: data from 
, arcfa-Roias & EstebanI (l2007h . green asterisks: data from 
Esteban et al. I (I2009h . The dashed blue line connects points of 
equal densities. The lower panel shows the error bars. (A color 

version of this figure is available in the online journal.) 



IRAF software routine, adopting preliminary estimated widths 
of each of these emission lines. 

The top panel of Fig.|9]shows iVe(0 ll) versus iVe(S II). The 
data from UVES observations are shown by black stars, whereas 
medium-resolution FORS data are denoted by filled blue cir- 
cles. We did not include SDSS data because of the very large 
error s in lSSp{0 ll) determinations. Pur ple triangles represent data 
from Garcfa-Roia s & Esteba n (2007), green asterisks data from 
lEsteban et al. (2009ir The dashed blue line connects points of 
equal densities. The bottom panel of Fig.|9]shows the same data 
as the upper panel, but with error bars and regression lines. 

The regression line for all data shown in Fig.|9](lower panel, 
purple hne) is presented by the equation 

log7Ve(OII) = (0.3413 ± 1.2484) + (0.8782 ± 0.4798) 

xlog7Ve(SII). (5) 

The top panel of Fig. [TO] shows iVe(Cl III) versus A^e(S ll). 
UVES, FORS and SDSS DR3 data are represented by black 
stars, filled blue circl es and red dots, respectively. Pu rple trian- 
gles are the data fromlGarcfa-R oias & EstebanI (l2007h . green as- 
terisks are the data from Esteba net alj ( |200'9|) ! The dashed blue 
Une displays locations with equal densities. The error bars are 



shown in the lower panel. Only 14 SDSS galaxies could be used 
to derive Afe(Cl III) due to our requirement that the error of the 
[CI lll]A5517 emission line flux is less than 25%. Five of them 
are shown by red dots. For the remaining nine, the SDSS data 
allow only the derivation of a lower limit of 10 cm^'' (they are 
not shown in the Figure). 

The top panel of Fig. [TT] shows A^e(Ar IV) versus iVe(S ll). 
The FORS data are repre sented by filled blue circles. Pu rple tri- 
angles are the data from Garcia-Roias & Esteban (2007*), green 
asterisks are the data from Esteban et al. (2009). The dashed blue 
line is the place of equal densities. The lower panel shows the er- 
ror bars and regression lines for all data. For A^e(Ar IV), we have 
a proper estimate for only two H II regions and a lower limit of 
10 cm~^ for 50 H II regions (not shown in the figure). 

For all the objects A^e(0 ll) is very similar to A^e(S ll) in the 
whole density range. Note that H II regions with A'^e(S ll) larger 
than 200cm^'' represent only ^^10% of the entire VLT sample 
(Tables|6]- [U. On the other hand, A^e(Cl III) and A^e(Ar IV) are 
systematically higher than iVe(S ll). This has no consequence 
on our determination of heavy element abundances below, but it 
will be important for considering the derivation of the pregalac- 
tic helium abundance. 
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4. Element abundances 

4. 1. Derivation of tlie abundances 

The above analysis shows that the relations t^iS III) vs. te(0 
III), te(N II) and te{0 II) vs. t^iO III) deriv ed from obse r vation s 
follow the same trends as the models by llzotov et"aD (l2006h . 
Because the observed values are affected by large uncertainties 
in some cases and because many spectra lack the necessary data 
for the determination of t^iS III) and te(N ll), we prefer to use 
the same prescriptions as in Izotov et al. (2006). 

To derive the abundances of 0^+, Ne^+ and Ar'^+, we 
adopted the temperature Te{0 III) directly derived from the [O 
III] A4363/(A4959 + A5007) emission-line ratio. 

For 0+, N+, S+, and Fe'^+, we to ok the value afjUO ll) 
obtained from te{0 III) using Eq. 14 in llzotov et all ilOOQ that 
is shown below: 



te(0 II) = -0.577 
te{0 II) = -0.744 
ie(OII) = 2.967 4 



+ teiO III) X [2.065 - 0.498ie(O III)], 
+ teiO III) X [2.338 - OMOteiO III)], 
te(0 III) X [-4.797 + 2.827ie(0 III)],(6) 



for 12+logO/H=7.2 and te(0 III) > 1.14, 12+logO/H=7.6 and 
teiO III) > 1.14 and 12+logO/H=8.2 and te(0 III) < 1.18, re- 
spectively (see thick blue lines in Fig.|6t). 

Similarly, to compute the S'^^, CP+, and Ar^+ abundances 
we adopt ed the value of^eCS m) obtained from t^iO III) using 
Eq. 15 in llzotovetan(l2006h : 



te{S III) = -1.085 + te(0 III) X [2.320 - 
UiS III) = -1.276 + te(0 III) X [2.645 ^ 
ie(S III) = 1.653 + te(0 III) X [-2.261 



0.420fe(O III)], 
0.546ie(OIII)], 
- 1.605te(O III)]j(7) 



for 12H-logO/H=7.2 and te(0 III) > 1.14, 12H-logO/H=7.6 and 
te(0 III) > 1.14 and 12H-logO/H=8.2 and te(0 III) < 1.18, re- 
spectively (see thick blue lines in Fig.|5^). 

Eqs.|§]and|7](identical with Eqs. 14 and 15 in llzotov et"an , 

I2006h are based on the H II region-photoionization models cal- 
culated for the given restricted (though large) ranges of input pa- 
ramete rs and with the stellar atmosphere models bv lSmith et alj 
(l2002h for the three values of the metallicity corresponding to 
12H-logO/H = 7.2, 7.6 and 8.2 (see thick blue lines in Figs.|6^ and 
|5h). Therefore they hold for the restricted ranges of 12H-logO/H 
and te(0 III) and we did not extrapolate them outside these 
ranges. The electron temperatures tp{0 ll) and t^iS III) depend 
on both the oxygen abundance 12H-logO/H and the electron tem- 
perature te(0 III). To derive these we fixed t^iO III) and itera- 
tively obtained 12H-logO/H and t^iO ll). First, the approximate 
value of te{0 ll) was derived from the first expression of Eq.|6] 
if teiO III) > 1.14 or from the third expression of Eq.|6]if t^iO 
III) < 1.14. Then the oxygen abundance was derived. Given the 
new iterative value of 12H-logO/H, the new value of <e(0 ll) was 
obtained. This process was continued until the convergence of 
both 12H-logO/H and te(0 ll) was achieved. 

After that te(S III) was derived. We used the linear interpola- 
tion of te{0 II) and t^iS III) between 12H-logO/H = 7.2, 7.6 and 
8.2 to the iterative value of 12H-logO/H. The interpolation ranges 
for 12H-logO/H are between 7.2 and 8.2 for the te(0 III) range 
between 1.14 and 1.18 and are between 7.2 and 7.6 for te(0 III) 
> 1.18. If the electron temperature t^iO III) < 1.14, we adopted 
the equations for 12H-logO/H=8.2 to derive te{0 ll) and te(S III) 
(see Fig. |6h). If the iterated oxygen abundance was above the 
12 H- logO/H = 8.2, we used the third lines in Eq. |6]and |2]for 
the determination of ie(0 ll) and <e(S III). If the iterated 12 + 




Fig. 11. iVe(Ar IV) versus Ne(S ll). FORS data are rep- 
resented by fi lled blue circles. Purple triangles: data from 
Garcia-Roias & Esteba^ (l2007h . green asterisks: data from 



Esteban et al.l G2009i) . The dashed blue line connects points 
of equal densities. The lower panel shows the error bars. 

(A color version of this figure is available in the online journal.) 

logO/H < 7.2 we used the first lines in Eqs. |6] and [Tjfor the 
determination of t^iO ll) and t^iS III). 

The electron temperatures Te{0 III), Te(0 ll), Te(S III) and 
electron number density N^iS ll) are given in Table |6] (UVES 
observations) and Tables |7] and [8] (low- and medium-resolution 
FORS observations). 

All the ionic abundances were computed using the low- 
density limit of the emissivities. 

In all H II regions the abundances of 0+ and were ob- 
tained from the fluxes of the [O ll] A3727 and [O lll]A4959, 5007 
lines, respectively. We added the small fraction of the undetected 
O'^^ ion to the oxygen abundance in high-excitation H II regions 
with 0+/(0+H-0^+) < 0.1 if the He II A4686 emission fine was 
detected in their spectra. The total elemental abundances of the 
other elements were deriv ed using the empiric al ionization cor- 
rection factors (ICFs) of llzotov etaP (l2006l) ) (their Eqs. 18- 
24). Similar to the electron temperatures, we used the linear in- 
terpolation of ICFs in the oxygen abundance range 12H-logO/H 
= 7.2-8.2 given the derived oxygen abundance for a particular H 
II region. If the oxygen abundance of the H II region was greater 
than 8.2, we adopted ICFs for 12H-logO/H=8.2. Conversely, if 
the oxygen abundance of the H II region was less than 7.2 we 
adopted ICFs for 12H-logO/H=7.2. The ionic and total O, N, 
Ne, S, CI, Ar, and Fe abundances derived from the forbidden 
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Fig, 12. log N/O (a), log Ne/O (b), log S/O (c), log Cl/O (d), log Ar/O (e) and log Fe/O (f) vs oxygen abundance 12 + log O/H for our 
sample of 121 spectra (large stars). Several knots in H II regions NGC 346 and NGC 456 in the SMC are shown by green and purple 
large a sterisks, respectively. Additionally we show the galaxies from the HeBCD sample of llzotov et al.l (l2004l) and llzotov & ThuanI 
(|2004|) for the primor dial He abundance determination (small filled blue circles) a nd the sample o f ~300 emission-line galaxies 
from the SDSS DR3 (llzotov et all l2006h (red dots). The solar abundance ratios bv lLoddersI (l2003h and bv lAsplund et all (l2009h 
are indicated by the purple and black large ope n circles and the associated error bars. The straight black lines are linear regressions 
for the HeBCD sample bv llzotov et alj (|2006|) and the purple ones are for all (except the SDSS data). The right panel shows the 
error bars. (A color version of this figure is 

available in the online journal.) 



emission lines are given in Tables |6l |7] and |8] for the UVES 
and FORS observations. The quoted errors in the element abun- 
dances account for the uncertainties in the ionization correction 
factors. 



4.2. Abundance patterns from collisionally excited lines 
(CELs) 

The derived oxygen abundances for our VLT sample are found 
to cover the range of 12 + log O/H ^ 7.2 - 8.4. In Fig. [T2l left 
panel, we show the abundance ratios versus metallicities for the 
121 spectra from our VLT sample (large stars). Several knots in 
H II regions NGC 346 and NGC 456 in the SMC are shown by 



green and purple large asterisks, respective ly. We also plot the 
dat a from the HeBCD sani ple collected bv llzotov et all (|2004|) 
and llzotov & Thua^ ( 20041) (filled blu e circles) and those from 
the DR3 of SDSS (llzotov et all l2006l) (red dots). The HeBCD 
sample possesses more than 100 high-quality spectra of low- 
metallicity galaxies for the primordial He abundance determi- 
nation. The error bars are shown in the right pa nel of the figure. 

In each panel, the solar abundance ratio by iLoddersI (l2003l) 
is indicated by the purple large open circle along with the 
associated error bar , whereas the solar abundance ratio by 
lAsplund et al.l (l2009l) is indicated by the black large open circle. 
The straight black and purple lines in Fig. [12] are the linear re- 
gr essions obtained for the HeBCD sample taken from the paper 
bv llzotov etall (l2006h and for all data (121 VLT + 109 HeBCD 
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Table 9. Recombination lines; fluxes and ionic abundances 



Name 




F(CII)^ 


F(H/3)" 


0++/H+" 


0++/H+" 


C++/H+" 










(RL) 


(CEL) 


(RL) 


NGC346aNo.l'' 


7.77 ± 7.23 


<0.82 


517.00±0.40 


3.895±0.759 


0.888±0.021 


<0.165 


NGC 346a No. 2** 


4 66 ± 67 


<0.58 


381 30±0 34 

L . — 1 — V-/. 


3.124±0.120 


0.916±0.022 


<0.160 


NCC ^4(Sh Nn 1 


5.49 ± 1.28 


<0.75 


'-TUKj . D\J .'-T\J 


J .\JOJZLL\J. LJJ 




<0. 172 


INOC 4jDa JNO. 1 


Z.W ± U.DJ 


1.4 J ztU.Jj 




1 Anc_i_n ncn 


U. /UjztU.Ul / 


n Qm_Ln i c i 


NGC 456a No.2 


2.31 ± 0.77 


2.22 ±1.73 


231.70±0.26 


2.461±0.263 


0.857±0.022 


0.981±0.762 


SBS 0335— 052E 




3.20 ±2.04 


A r\r\ z' f\ 1 f\ '~\ 

499.60±0.26 




0.183±0.005 


0.245±0.156 


He 2-lOE 


'^'^ 1 TOO 

22.07 ± 3.38 


<15.46 


Oy''^^ f\f\ 1 O f\'^ 

3627.00±3.03 


1.538±0.017 


1.471±0.297 


<0.171 


NGC 3125 


10.54 ± 2.18 


9.07 ±1.03 


863.30±0.49 


3.072±0.083 


1.507±0.034 


0.426±0.049 


Mrk 1259 


41.30 ±12.23 


<34.75 


1 C f\f\ \ -\ 1 ^ 

1025.00±1.17 


8.917±0.202 


0.568±0.064 


<1.336 


Mrk 1271 


10.78 ± 1.31 


a ^ A 1 o 

8.24 ±2.82 


1 ^ O f\f\ 1 f\ Oi~\ 

1368.00±0.89 


1.957±0.048 


0.820±0.019 


0.255±0.087 


Pox 4° 


5.49 ± 1.90 


3.30 ±0.99 


1 A r\f\ 1 

1457.00±0.77 


0.920±0.069 


1.031 ±0.024 


0.096±0.029 


Tol 1214—277'* 


1.76 ± 0.49 


<0.22 


700.80±0.51 


0.521±0.027 


0.311±0.009 


<0.029 


lol 1214—2// 


<3.41 


<0.75 


/00.s0±0.j2 


< 1.096 


n ono 1 n nno 
0.292±0.008 


<0.045 


T 1 m 1 


^ "2 on 


Z.34 zhl.UO 


1 Q1A nn i n 
i5j4.UUzflU. / / 


^n "2 CO 

<u. jjy 


n oAn_Ln mn 
U.ooyiU. UzU 


U.Uj4±U.Uz4 


NGC5253 No.Cl'= 


14.39 ± 2.35 


11.95 ±1.84 


2559.00±1.61 


1.301±0.031 


1.195±0.027 


0.196±0.030 


NGC5253 No.C2'= 


9.30 ± 1.92 


9.88 ±1.97 


1019.00±0.98 


2.212±0.113 


1.487±0.035 


0.384±0.077 


NGC5253 No.Pr 


38.86 ±12.83 


28.99 ±9.42 


1954.00±2.03 


4.625±0.340 


0.729±0.011 


0.626±0.203 


NGC5253 No.P2'= 


31.92 ±7.78 


23.38 ±4.84 


3265.00±2.63 


2.160±0.089 


1.194±0.027 


0.303±0.063 


NGC 5408 No.r 


12.68 ± 1.72 


7.20 ±1.01 


1194.00±0.78 


2.474±0.032 


0.939±0.022 


0.255±0.036 


NGC 5408 No.2'= 


7.61 ±0.99 




404.40±0.35 


4.729±0.084 


1.073±0.026 




Tol 1457-262"= 


<3.25 


3.75 ±1.32 


733.00±0.71 


<1.218 


1.312±0.030 


0.213±0.075 


Toll924-416No.r 


<6.77 


3.26 ±1.21 


988.55±1.06 


<1.568 


0.784±0.019 


0.140±0.052 


NGC 6822 V° 


14.66 ± 1.76 


6.94 ±1.05 


1643.00±0.73 


2.323±0.029 


1.265±0.027 


0.173±0.026 


NGC 6822V No.l'* 


1.36 ± 0.57 


<0.13 


66.21±0.13 


5.539±0.197 


1.192±0.033 


<0.212 


Tol 2138-405 No.l"^ 


0.53 ± 0.33 


<0.21 


58.06±0.12 


2.122±0.226 


0.855±0.022 


<0.382 



* in units 10^^"^ erg s"^ cm~^. 
^ in units 10^*" erg s^* cm^^. 
"= in units 10"'*. 

medium resolution FORS data. 
° UVES data. 



spectra) respectively. The SDSS data have larger errors (Fig.[T2l 
right panel) and therefore are not included in the regressions. 

The regression lines for all data (excluding SDSS) are given 
by the equations 

Ne/0 = [(-1.2850 ± 0.0472) ± (0.0656 ± 0.0059)] x X, (8) 

(n = 249, x^ = 1141), 
S/0 = [(-1.8310 ± 0.0532) ± (0.0244 ± 0.0066)] x X, (9) 

(n = 203, x^= 6126), 
Cl/0 = [(-5.7188 ± 0.0933) ± (0.2680 ± 0.0115)] x X, (10) 

(n = 98,x2 = 1701), 

Ar/0 = [(-2.1739 ± 0.0586) + (-0.0221 ± 0.0071)] x XJl) 

(n= 196, =5146), 

Fc/0 [(5.7180 ± 0.0998) + (-0.9452 ± 0.0121)] x X, (12) 

(n = 165, = 9032), 
where X= 12 + log O/H. 

Overall, we see in Fig.[T2]a good overlap of our present VLT 
sample with the HeBCD and SDSS DR3 samples. The S/O, Cl/O 
and Ar/O abundance ratios are close to the distributions pre- 
viously obtained by Izotov et al. ( 2006 ) and do not show any 
significant trend with oxygen abundance. Similar distr i bution s 
for S/O and Ar/O hav e be en obtained bv iThuan et al.1 (Il995h . 
Ilzotov & Thuaiil d 19991) and lvan Zee & HavnesI ( l2006l) . We con- 
firm the previous results using a significantly larger data base 



that encompasses 230 high-quality data. Some slight trends in 
S/O, Cl/O and Ar/O abundance ratios could imply a metallic- 
ity dependence of the a-element production by massive stars. 
Variations of the explosion energy of Type II supernovae wit h 
low meta llicity might also pl ay a role (iKobavashi et al.L [20061) . 
However, Ilzotov et aP (l2006l) pointed out that abundance deter- 
minations for some elements such as S, CI, and Ar could be un- 
certain because of the uncertainties in atomic data, e.g., in the 
rates of dielectronic recombination. 

The ratio Ne/O (Fig. fT2b ) shows a slight increase with in- 
creasing 12 H- log O/H. This is likely explained by a stronger 
depletion of oxygen onto dust grains in higher-metallicity galax- 
ies. 

The most prominent trend was found bv llzotov et al.l (l2006h 
for the Fe/O abundance ratio, which decreases with increasing 
O/H. While its value is nearly solar at the lowest metalhcities, 
it drops by one order of magnitude at 12 + log O/H = 8 .5. T he 
interpretation of this trend put forward bv Ilzotov et al.l (|2006|) is 
that it is due to depletion of Fe onto dust grains, which becomes 
more important at higher metallicities. 

The behavio r of th e N/ O ratio is particula rly interesting. 
Ilzotov & ThuanI (1 19991) and Ilzotov et al] ( |2006|) have demon- 
strated that the dispersion in N/O in low-metallicity BCDs with 
12 + log O/H < 7.5 - 7.6 is very low with a plateau value of log 
N/O ^ -1.6. However, in a larger sample (Fig.[T2h) some galax- 
ies have a higher N/O ratio at 12 H- log O/H < 7.6. Several points 
with highest N/O at 12 + log O/H - 7.5 (Fig. [HJi) belong to 
galaxies with low EW(lll3) (10 to 70A). The notable exception 
is J0519H-0007 with EW(Hf3) =240 A. This is in line with the 
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Fig. 13. Comparison of the abundance discrepancy factor ADF 
= log 0++(RL)/0++(CEL) with observed F(H/3). Data from 
UVES and FORS medium resolution observations are shown by 
red stars and filled bl ue circles. Green asterisks are the data from 
lEsteban et alJ (l2009l) . (A color version of this figure 

is available in the online journal.) 



finding of llzotov et al.l (|2006|) that the observed N/O increases as 
EW(ll/3) decreases. They showed that this enhancement could 
be due to high-density nitrogen-rich ejecta from massive stars 
during W-R phases. The fact that no W-R features are detected 
in these HII regions is not a counterargument, because the W-R 
phase is expected to be short and the W-R features are weak in 
these low-metallicity systems. 

We also find that the lower limit of N/O in H II regions with 
lowest metallicity is higher than the above-mentioned plateau 
value of —1.6, implying that there is some increase in N/O with 
decreasing oxygen abundance at 12 H- log O/H < 7.5 (Fig.fT2b). 
If true, this tendency would agree with the prediction of pri- 
mary nitrog en being produc ed by low-metallicity rotating stars, 
as found bv iMevnet & Maeder (2002) . Although these authors 
considered stellar models with a heavy element mass fraction 
Z = 10~^, which is significantly lower than the values of Z ^ 
0.0002 - 0.0005 in the lowest-metallicity H II regions analyzed 
by us, it is possible that the interstellar medium in these galaxies 
enriched by the first metal-free stars memorizes this. 

The two H II regions in the SMC considered by us, NGC 
346 and NGC 456, have very low values of log Fe/O, extending 
from -1.5 down to -2.6. It would be interesting to investigate 
why these H II regions show such an extreme behavior The re- 
maining elements (Ne, S, CI, Ar) follow the same trends as in 
the other H II regions, with the exception of N/O. NGC 346 and 
NGC 456 have the lowest N/O ratio among all the H II regions 
in our sample. 

4.3. Ionic abundances from recombination lines 

We detected and measured the fluxes of the recombination lines 
(RLs) O II A4650 and C II A4267 in eight medium-resolution 
FORS (out of 30) and 17 UVES (out of 31) H II region spec- 
tra. We detected only two out of eight O II recombination lines 
of multiplet 1. The multiplet consists of eight lines: A4639, 
A4642, A4649, A4651, A4662, A4674, A4676, and A4696. It is 
rarely possible to measure all the lines of this multiplet, and fre- 
quently it is necessary to estimate the intensities of the unob- 
served or blended lines. Owing to the insufficient resolution of 




12 + logO/H (CEL) 

Fig. 14. Dependence of the ion abundance ratio log 
C++(RL)/0++(RL) on 12 + log 0/H(CEL). Our data are 
marked by t he sam e s ymbols as in Fig. [13] Data from 
iGarnett et all (Il995h and iGarcfa -Roias & Estebaiil (l2007h are 
shown by filled and open pu rple triangles, respec tively. Green 



asterisks are the data from Esteban et al. (l2009l) Data from 



IGarnett et alJ (Il999h and iKobulnickv & SkiUmanl (Il998l) are 
shown by Ught blue squares and black circles, respectively. 
(A color version of this figure is available in the online journal.) 



the FORS medium resolution spectra, the O II A4649 and O II 
A4651 lines are blended into the pair 4649H-4651 named O II 
A4650. In the UVES spectra we measured the O IIA4649 and 
A465 1 lines separately, which were then co-added and named O 
II A4650. The intensities of O II A4650 and C II A4267 Unes were 
corrected for reddening using t he extinction c oefficient C(H/3) 
from Tables |3] and |5] Following lEsteban et al.l 12009.) we calcu- 
lated the abundance of 0++/H+ from O II A(4649h-4651) and 
of C++/H+ from C II A4267. For the determination of the 0++ 
abundances we used the prescriptions by Peimbert e t al.l (l2005l) 
to calculate the correction factor for the contribution of unmea- 
sured lines of multiplet 1 for the non-LTE conditions. The in- 
tensities of the lines of multiplet 1 weakly depend on the elec- 
tron density. We used the values of N^iS ll) to derive the correc- 
tion factors. If taking a higher value of the density, as indicated 
by NeiCl III) (Fig. [Toll and A^e(Ar IV) (Fig. [IB, the RL abun- 
dances decrease by ^5-1 5%. The effec tive recombination coef- 
ficients were taken from IStorevI ([T99I for O II RLs and from 
iDavev et al.' (200(f) for C II RLs. 

In Table [9] we present the observed fluxes of O II A4650, 
C II A4267 and H/3 emission lines, the ionic abundances of 
0++/H+ obtained from RLs and CELs, and C++/H+ obtained 
from RLs using the electron temperature derived from [O III] 
A4363/(A4959 + A5007). 

0++ is the only ion for which both strong CELs and mea- 
sured RLs are present in the optical range. In Fig. [T3] we show 
the dependence of the abundance discrepancy factor ADF=log 
0++(RL)/0++(CEL) on the observed F(H/3). UVES data are 
shown by red stars, FORS medium-resolution data by filled blue 
circles. We determined, where possible, ADF and C++(RL) and 
compared our results with t hose of other studies . Green aster- 
isks represent the data from lEsteban et all (l2009l) . There is no 
clear trend with F(Hl3) for F{U/3) > 10~^^ erg s"^ cm"^ and 
the error bars are large. Many UVES cases are compatible with 
no discrepancy at all. However, half of the cases, especially the 
FORS and UVES data with i^(H^) < lO'^^ erg s'^ cm'^, in- 
dicate an ADF clearly larger than zero. This is in line with what 
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was found by Esteban et al. (2009) for a set of extragalactic H 

11 regions as well with what is summarized by Garci'a-Rojas & 
Esteban (2007) for galactic H II regions. We investigated the 
possible existence of a correlation between the ADF and any of 
the following parameters: C(Hf3), 0+/(0++0+), O/H (CEL), 
FWHM(H/3) and electron number density, hoping to find a clue 
for the origin of those ADFs. Like Garcia-Rojas & Esteban 
(2007), we found no evidence for any correlation whatsoever 

Whatever the reason for the abundance discrepancy may 
be, we can use the C++(RL)/0++(RL) ratio to achieve 
some insight into the behavior of the C/O ratio. Figure fT4l 
shows the values of log C^^(RL)/0^^(RL) as a function 
of 12 + log 0/H(CEL). The symbols are the same as in 
Fi^.[T 3] We supplement our data with those from lGarnett et al.) 
(Il995h. where C++/0++ are d erived from the UV CELs and 
iGarcia-Roias & EstebanI ( l2007h . which are shown by filled and 
open purple triangl e s, resp ectively. Green asterisks are the data 
from 'Esteban et al.' (2009). The data from iGarnett et al.l d 19991) 
and Kobulnicky & Skillman (1998) for the C III] 1909 line are 
shown by light blue squares and black circles, respectively. We 
find that if C++(RL)/0++(RL) can be taken as a measure of 
C/O, the C/O ratio increases with O/H. The only objects that 
do n ot follow this trend are the ones from our sample and 
from lEstebanet al.l (l2009h and iKobulnickv & Sk illman (1998), 
for which only la upper limits to the C II A4267 line flux are 
estimated. The two leftmost points are for Tol 1214-277. One of 
these points is from the UVES spectrum, where only upper lim- 
its to the F{0 II) and F{C ll) are obtained, and the second point 
is from the FORS medium-resolution spectrum. Four points at 

12 + log O/H - 8.05 belong to NGC 6822 V No.l and to three 
knots in the SMC H II region NGC 346. Note, that for NGC 346 
no night sky subtraction was made. 



5. Summary 

We have presented an analysis of archival VLT/FORSIh-UVES 
spectroscopic observations of a large sample of low-metallicity 
emission-line galaxies. The whole sample, which con tains 
some data from our previous papers dlzotov et al.l (l2009l) . and 
iGuseva et al.l (l2009l) ). consists of 121 spectra, out of which 83 
are analyzed for the first tim e. For comparison, w e also used data 
from SDSS DR3 studied bv llzotov et al] jlOO^ and 109 spectra 
from the He BCD sample observed w ith different tele s copes and 
collected bv llzotov & ThuanI (|2004 and llzotov elaP (|2004 for 
the study of the primordial He abundance. 
Our main results are as follows; 

1. The oxygen abundance in the sample lies in the range 12 
+ log O/H = 7.2 - 8.4. The abundance ratios of the a-elements to 
oxygen follow the trends found in our previous studies of low- 
metallicity emission-line galaxies. In particular, the new data 
confirm with a larg er sample of 230 H II regions the finding by 
llzotov et al.1 (120061) that Ne/O increases with increasing oxygen 
abundance, which is interpreted as caused by a higher deple- 
tion of oxygen in higher-metallicity galaxies. The S/O, Cl/O and 
Ar/O abun dance ratios are clos e to the distributions obtained pre- 
viously bv llzotov et al.1 ( |2006|) . SHght trends seen in S/O, Cl/O 
and Ar/O abundance ratios could imply a metallicity dependence 
of the a-element production by massive stars. Variations of the 
explosion energy of Type II supernovae with metallicity might 
also play a role (jjCobayashi et all l2006l) . However, as already 
pointed out by llzotov et al.i (.20()a) . the abundance determina- 
tions of these elements may suffer from uncertainties owing to 
inaccurate ionization correction factors. 



2. The Fe/O ratio shows an underabundance of iron relative 
to oxygen as compared to the solar value, which is particularly 
large for t he high-metallicity galaxies. This again confirms the 
finding bv llzotov et al.l (l2006l) and strengthens our interpretation 
that Fe is depleted onto dust grains and that this effect depends 
on the metallicity. 

3. There is a tendency for N/O to increase with decreasing 
oxygen abundance in extremely low-metallicity galaxies with 
12 + log O/H < 7.5. This could be a sign of enhanced pro- 
duction of prim ary nitrogen by rapidly rotating metal-free stars 
dMevnet & Maeder, 20021) . 

4. The electron temperature derived from [S 

III] A6312/A9069 or [N ll]A5755/A6583 in a number of ob- 
jects allowed us to obtain for the first time in metal-poor 
galaxies an empirical relation between those temperatures and 
the one derived from [O III]A4363/A(4959h-5007). We also 
present the empirical relation between te derived from [O 
ii]A3727/(A7320 + A7330) or [S ii]A4068/(A6717 + A6730) 
and [O iii]A4363/A(4959h-5007). 

5. The electron number densities N^iO ll), N^iCl III), Ne{Ar 

IV) could be obtained for a number of objects in addition to iVe(S 

II) . We find that Ne{0 ll) is very similar to Ne(S ll), while iVe(Cl 

III) and iVe(Ar IV) are systematically higher. This has potential 
implications when deriving the pregalactic helium abundance, 
since the He I lines are predominantly emitted in those higher 
density zones. 

6. In a number of objects, the abundances of C"'"*' and 0++ 
could be derived from recombination lines (RLs). We find that 
0++ abundances obtained from RLs tend to be higher than those 
derived from collisionally excited lines (CELs), as found in pre- 
vious studies of galactic and a few extragalactic H II regions. In 
the C"'""'"/0"'""'" vs O/H diagram, most of the new points follow 
the relation obtained by previous observations of C/O increasing 
with O/H. 

Acknowledgements. N. G. G. and Y. I. I., K. J. F. are grateful to the staff 
of the Max-PIanck-Institute fur Radioastronoinie (Bonn) for their hospitality 
and acknowledge support through DFG grant No. PR 325/59- 1 . Y. I. I. thanks 
the Observatoire de Paris for hospitality and financial support. P. P. has been 
supported by a Ciencia 2008 contract, funded by FCT/MCTES (Portugal) and 
POPH/FSE (EC), and by the Wenner-Gren Foundation. 



References 

Asplund, M., Grevesse, N., Sauval, A. J., Scott, P. 2009, Annu. Rev. Astron. 

Astrophys., 47, 481 
Bohlin, R. C. 1996, AJ, 111, 1743 

Campbell, A., Terlevich, R., & Melnick, J. 1986, MNRAS, 223, 811 

Colina, L., Bohlin, R. C. 1994, AJ, 108, 1931 

Davey, A. R., Storey, P J., & Kisielius, R. 2000, A&AS, 142, 85 

Esteban, C, Bresolin, F, Peimbert, M. et al. 2009, ApJ, 700, 654 

Garcfa-Rojas,;., & Esteban, C. 2007, ApJ, 670, 457 

Gamett, D. R. 1992, AJ, 103, 1330 

Garnett, D. R., Shields, G. A., Peimbert, M., et al., 1999, ApJ, 513, 168 
Garnett, D. R., Skillman, E. D., Dufour, R. J., et al. 1995, ApJ, 443, 64 
Guseva, N. G., Izotov, Y. I, Thuan, T. X. 2006, ApJ, 644, 890 
Guseva, N. G., Izotov, Y. I, Papaderos, P, Fricke, K. J. 2007, A&A, 464, 885 
Guseva, N. G., Papaderos, P, Meyer, H. T., Izotov, Y. I., & Fricke, K.J. 2009, 

A&A, 505, 63 
Izotov, Y. I., & Thuan, T. X. 1999, ApJ, 511, 639 
Izotov, Y. I., & Thuan, T. X. 2004, ApJ, 602, 200 

Izotov, Y. I., Stasiriska, G., Guseva, N. G., & Thuan, T. X. 2004, A&A, 415, 87 
Izotov, Y. I., Stasiiiska, G., Meynet, G., Guseva, N. G., & Thuan, T. X. 2006, 
A&A, 448, 955 

Izotov, Y. I., Guseva, N. G., Fricke, K. J., & Papaderos, P 2009, A&A, 503, 61 

Izotov, Y. I., Guseva, N. G., & Thuan, T. X. 201 1, ApJ, 728, 161 

Kehrig, C, Vi'lchez, J. M., Telles, E., Cuisinier, F, & Perez-Montero, E. 2006, 

A&A, 457, 477 
Kobayashi, C, et al. 2006, ApJ, 653, 1145 
Kobulnicky, H. A., & Skillman, E. D. 1998, ApJ, 497, 601 



12 



N.G.Guseva et al.: Low-metallicity ELGs: deep VLT/FORS+UVES spectroscopy 



Kunth, D.. & Sargent, W. L. W. 1983, ApJ, 273, 81 
Lodders, K. 2003, ApJ, 591, 1220 

Masegosa, J., Moles, M., & Campos-Aguilar, A. 1994, ApJ, 420, 576 
Melbourne, J., & Salzer, J. J. 2002, AJ, 123, 2302 
Meynet, G., & Maeder, A. 2002, A&A, 390, 561 
Oke, J. B. 1990, AJ, 99, 1621 

Papaderos, P., Guseva, N. G., Izotov, Y. 1., Noeske, K. G., Thuan, T. X. & Fricke, 

K. J. 2006, A&A, 457.. .45 
Papaderos, R, Guseva, N. G., Izotov, Y. 1., Fricke, K. J. 2008, A&A, 491, 113 
Peimbert, A., Peimbert, M., & Ruiz, M. T. 2005, ApJ, 634, 1056 
Perez-Montero, E., & Di'az, A. I. 2003, MNRAS, 346, 105 
Perez-Montero, E., & Di'az, A. I. 2005, MNRAS, 361, 1063 
Press, W. H.. Teukolsky. S. A.. Vetterling. W. T., Flannery, B. P. Numerical 

recipes in FORTRAN. The art of scientific computing, 1992, Cambridge: 

University Press, 2nd ed. 
Smith, L. J., Norris, R. R F., & Crowther, R A., 2002, MNRAS, 337, 1309 
Stasihska, G. 2005 A&A, 434, 507 
Storey, P J. 1994, A&A, 282, 999 

Terlevich, R., Melnick, J., Masegosa, J., Moles, M., & Copetti, M. V. F. 1991, 

A&AS,91,285 
Thuan, T. X., & Izotov, Y. I. 2005, ApJS, 161, 240 
Thuan, T. X., Izotov, Y. I., & Lipovetsky, V. A. 1995, ApJ, 445, 108 
van Zee, L., & Haynes, M. P 2006, ApJ, 636, 214 



N.G.Guseva et al.: Low-metallicity ELGs: deep VLT/FORS+UVES spectroscopy 
Table 2. Spectroscopic properties of H II regions. 



13 



H II Region 




IZ + logu/rl 




tK\\p) 


{n.p ) uex 


1 T?(\C\ ttt1/1 T?{VX 
V\j\jy.r \\\) IIIJ4jOj^/-r (,ripj 


T TAT nCAC 
UM Zj4 


l.U/ ±U.Uj 


1 _L r\ Cxi 


4U2 ±U 


jjo. /±U.j 


A 1 "^A _L A Al Q 


1 T _L A 1 


T TA/T OQ^r^c 


1 O/I -i-M m 
1 ./4 itU.Uj 


o.U/ =t 


'x^ A \ c\ 
ji4 ±U 


1 (Yl T-l-A *7 


A 00^ -L A AOA 


T Q 1 A 1 


T ijvr iR'kCi^ 

UiVl Z.OJ\J 


1 1 c _i_n 0^ 

1.10 mw.uj 


O.UO ZC W.UJ) 




An Q+n 1 


A 7QA -U 01 Q 
U.Z!7U ZIZ W.Ui" 


a 7 _|_ A 7 
J).Z ZIZ w.z 


NCiC ^46 A No 1 s 




.\J 1 —1— V/.WA 


1157 ±1 


\J\J A. .J -1—\J.\J 


A a/;a + 018 

\J . \J\J\J _1_ V/.V/AO 


6.5 ± 0.1 


NGC 346 A No.2s 


1.27 ±0.01 


8.03 ± 0.01 


1330 ±1 


414.4±0.5 


0.105 ± 0.018 


6.6 ± 0.1 


NGC 346 A No. 38 


1.24 ±0.01 


8.04 ± 0.01 


392 ±0 


339.8±0.6 


0.065 ± 0.018 


6.0 ± 0.2 


NGC 346 B No. IS 


1.24 ±0.01 


8.05 ± 0.01 


1121 ±1 


470.5±0.8 


0.060 ±0.019 


5.8 ±0.1 


NGC 346 B No.2s 


1.28 ±0.01 


8.01 ±0.01 


819 ±1 


534.3±0.8 


0.075 ± 0.018 


6.7 ±0.1 


NGC 346 D No. IS 


1.32 ±0.01 


7.98 ± 0.01 


1240 ±1 


531.4±0.8 


0.080 ±0.018 


6.7 ±0.1 


NGC 346 D No.2s 


1.33 ±0.01 


7.95 ± 0.01 


1177 ±1 


350.2±0.6 


0.055 ± 0.018 


7.5 ± 0.2 


NGC 346 D No. 38 


1.27 ±0.01 


7.99 ± 0.01 


1335 ±1 


403.3±0.6 


0.025 ± 0.018 


6.3 ±0.1 


NGC 346 D N0.4S 


1.30 ±0.01 


7.96 ± 0.01 


1163 ±1 


404.7±0.6 


0.005 ± 0.018 


6.7 ±0.1 


NGC 346AN0.1'' 


1.30 ±0.01 


8.01 ±0.01 


1210 ±1 


517.0±0.4 


0.165 ±0.018 


7.1 ±0.1 


NGC 346 A N0.2'' 


1.26 ±0.01 


8.04 ± 0.01 


1428 ±1 


381.3±0.3 


0.070 ±0.018 


6.4 ±0.1 


NGC 346 A No.3f 


1.27 ±0.01 


8.02 ± 0.01 


556 ±0 


301.1±0.3 


0.090 ±0.018 


6.1 ±0.1 


NGC 346 B No. If 


1.26 ±0.01 


8.05 ± 0.01 


1153 ±1 


456.3±0.4 


0.165 ±0.018 


5.9 ±0.1 


NGC 346 B No.2f 


1.26 ±0.01 


8.02 ± 0.01 


824 ±0 


557.6±0.5 


0.070 ±0.018 


6.2 ±0.1 


NGC 346 D No. If 


1.29 ±0.01 


8.03 ± 0.01 


1334 ±1 


536.0±0.4 


0.115 ±0.018 


6.2 ±0.1 


NGC 346 D No.2f 


1.25 ±0.01 


8.03 ± 0.01 


1315 ±1 


359.3±0.3 


0.060 ±0.018 


6.4 ±0.1 


NGC 346 D No.3f 


1.28 ±0.01 


8.00 ± 0.01 


1427 ±1 


392.6±0.3 


0.070 ± 0.018 


6.3 ± 0.1 


NGC 346 D No.4f 


1 30 ±0 01 


8 00 ± 01 


1236 ±1 


405 8 ±0 4 

r a u — I — \j m r 


100 ± 018 


6.6 ± 0.1 


NGC 456 A No.l^ 


1.23 ±0.01 


8 06 ± 01 


2790 ±2 


371.9±0.7 


190 ± 019 


4.3 ± 0.1 


NGC 456 A No.2s 


1.23 ±0.01 


8.04 ± 0.01 


1493 ±2 


214.7±0.5 


0.155 ± 0.019 


4.8 ± 0.1 


NGC 456 A N0.3S 


1.21 ±0.01 


8.05 ± 0.01 


2369 ±2 


246.6±0.5 


0.160 ± 0.019 


4.4 ± 0.1 


NGC456 ANo.l'' 


1.23 ±0.01 


8.06 ± 0.01 


2830 ±1 


377.6±0.3 


0.190 ± 0.018 


4.2 ± 0.1 


NGC 456 A No. 2' 


1.20 ±0.01 


8 05 ± 01 


1418 ±1 


231.7±0.3 


000 ± 018 


4.8 ± 0.1 


NGC 456 A No 3' 


1 21 +0 01 


c f)<; -I- n Al 
o.yju —1— \j .\j 1. 


2394 ±1 




A I'ct; -L 0018 


4.3 ±0.1 


UM 133H° 


1 55 ±0 02 


7 69 ± 02 


926 ±1 


108 1±0 3 


125 ± 019 

\J m A. A^-^ — 1 — \J t\J A. y 


7.5 ± 0.2 


UM 1330° 


1.54 ±0.02 


7.71 ± 0.01 


1070 ±1 


98.2±0.1 


0.195 ± 0.018 


7.9 ± 0.2 


UM 382"= 


1.56 ±0.01 


7.81 ± 0.01 


1163 ±0 


50.3±0.0 


0.100 ± 0.018 


12.4 ± 0.2 


UM 408 


1.37 ±0.01 


7.94 ±0.01 


432 ±1 


49.4±0.1 


0.110± 0.019 


8.0 ± 0.2 


UM417'= 


1.71 ±0.02 


7.67 ± 0.01 


1748 ±1 


78.2±0.1 


0.110± 0.018 


12.6 ± 0.2 


UM 420 No.2s 


1.23 ±0.04 


8.16 ± 0.04 


619 ±3 


14.0±0.1 


0.350 ±0.023 


5.9 ± 0.6 


UM 420 No. 1 f 


1.21 ±0.04 


8 15 ± 03 

U ■ A ^ — 1 — W ■ ^ 


167 ±1 


12.1±0.1 


000 ± 020 


4.4 ± 0.4 


TTM 4.70 Nn 7 ^ 


L .J 1 ZL.\J.\JJ 


c 04. + 07 




1 ^-1-0 1 

i W. J ZC V. i 


A ^/;a -l a aoa 


f. f. -\- r\T. 

U.U ZC \J.J 


MRK 600^= 


1 ^f) _|_n no 


7 CO -1- n f)i 


555 +0 


1 13.1±0.1 


77-^ -1-0 018 


12.3 ± 0.2 


CAM 0357 — 391 5S 


1 ^4 +n no 


7 on -1- n f)i 


yy^ _i_z. 


74 4-1-0.3 


73^ -u 019 


17 C -L 3 


P AM n^S7 ^Ql S * 


1 . J i ZIZW.U i 


7 nn -1- n 01 


98fi + 1 

70U in i 


Af. Q-Lf) 1 
T-U."IIIU. i 


A 7<:a -U 01 Q 

U.ZJW ZIZ W.Wi" 


11 8 -1- 9 
11.0 ZIZ u.z 


TOL0513-393S 


1 52 ±0 01 


7.94 ± 0.01 


1722 ±2 


68 8±0 1 


365 zb 019 


13.5 ± 0.2 


TOL 05 13 -393' 


1 51 ±0 01 

A ■ ^ A 1 \J a V A 


7 95 ± 01 


1690 ±2 


77.0±0.1 


060 ± 019 

\J •\J\J\J _1_ \J .KJ A- y 


14.8 ± 0.2 


TOL 0618-402° 


1.14 ±0.02 


8.20 ± 0.02 


333 ±0 


37.4±0.1 


295 ± 019 

\j > ^ y — 1 — \j t\j A. y 


4.3 ± 0.2 


HE 2-10C° 


1.24 ±0.02 


7.87 ± 0.02 


196 ±0 


2075 0±1 6 


495 ± 018 


1.7 ± 0.1 


HE 2-10E° 


0.75 ±0.04 


8.40 ± 0.06 


272 ±0 


3627.0±3.0 


0.670 ± 0.018 


0.2 ± 0.0 


NGC 3125'' 


l.U ±0.01 


8 26 ± 01 


867 ±0 


863 3±0 5 


390 ± 018 

\J a y \J 1 \J m\J A. \J 


4.6 ± 0.1 


MRK 1259° 


1 01 ±0 03 

A ■ V_/ A 1 \J m\J ^ 


8.12 ± 0.04 


247 ±0 


1025. 0±1. 2 


660 ± 018 


0.9 ± 0.1 


MRK 1271° 


1.34 ±0.01 


7.99 ± 0.01 


604 ±0 


1368.0±0.9 


0.190 ± 0.018 


8.0 ± 0.1 


POX 4° 


1.31 ±0.01 


8 07 ± 01 

\J m\J 1 — 1 — V/ ■ V A 


1223 ±0 


1457 0±0 8 

A / a\j — 1 — V-' - vJ 


170 ± 018 

v7 ■ A / v — 1 — \j a\j A. yj 


8.8 ± 0.1 


TOL 1214-277° 


2.00 ±0.02 


7 53 ± 01 

/ — 1 — V/ ■ V A 


1644 ±1 


700 8±0 5 


285 ± 018 


15.9 ± 0.2 


TOT 1 9 1 zL 777* 

1 lZ,iH Z, / / 


1 07 _|_n 07 


7 ss -1- n m 

/ .J J HZ W.Ui 


1 01 Q -1-7 


1 1 1 8-1-0 9 

ill .0 ZCv/.Z, 


A 7^A -u 01 8 

U.ZJU ZIZ W.UlO 


1 A 1 +07 


TOL 65 No. If 


1.78 ±0.02 


7.53 ±0.01 


1684 ±1 


150.8±0.2 


0.285 ±0.018 


9.6 ± 0.2 


TOL 65 No.2f 


1.76 ±0.03 


7.56 ± 0.01 


441 ±1 


35.6±0.1 


0.180 ±0.019 


8.7 ± 0.2 


J1253-0312° 


1.39 ±0.01 


8.00 ± 0.01 


1395 ±0 


1834.0±0.8 


0.265 ± 0.018 


9.6 ±0.1 


NGC 5253 No.Cr 


1.23 ±0.01 


8.14 ±0.01 


2734 ±0 


2559.0±1.6 


0.380 ±0.018 


6.7 ±0.1 


NGC 5253 No.C2° 


1.03 ±0.01 


8.31 ±0.01 


802 ±0 


1019.0±1.0 


0.125 ±0.018 


3.0 ±0.1 


NGC 5253 No.Pl° 


1.35 ±0.01 


8.00 ± 0.01 


761 ±0 


1954.0±2.0 


0.180 ±0.018 




NGC 5253 No.P2° 


1.24 ±0.01 


8.15 ±0.01 


3598 ±2 


3265.0±2.6 


0.335 ±0.018 


7.2 ±0.1 


TOL 89 No.l° 


1.03 ±0.01 


8.34 ±0.01 


1565 ±1 


341.9±0.3 


0.330 ±0.018 


3.1 ±0.1 


TOL 89 No. 2° 


0.94 ±0.02 


8.40 ± 0.02 


306 ±0 


174.8±0.3 


0.105 ±0.018 


2.0 ±0.1 


NGC 5408 No.l° 


1.56 ±0.01 


8.03 ± 0.01 


1491 ±0 


1194.0±0.8 


0.520 ±0.018 


17.0 ±0.2 
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NGC 5408 No.2'= 


1 


.37 


±0, 


.01 


8.13 


± 


0. 


.01 


2541 ±1 


404. 


.4±0. 


,4 


0. 


.355 


± 


0. 


.018 


10.8 ± 0.2 


TOL 1457-262'= 


1 


.19 


±0, 


.01 


8.27 


± 


0. 


.01 


644 ±0 


733. 


.0±0. 


,7 


0. 


.745 


± 


0. 


.018 


5.5 ±0.1 


TOL 1924-416.1'= 


1 


.25 


±0, 


.01 


7.99 


± 





.01 


381 ±0 


988 


.6±1. 


.1 


0. 


.005 


± 


0. 


.018 


5.7 ±0.1 


TOL 1924-416.2'= 


1 


.23 


±0, 


.01 


8.09 


± 





.01 


884 ±0 


961 


.0±0. 


.8 


0. 


.090 


± 





.018 


6.2 ±0.1 


NGC 6822 V'= 


1 


.14 


±0, 


.01 


8.16 


± 





.01 


1416 ±0 


1643, 


.0±0. 


.7 


0. 


.470 


± 





.018 


4.6 ±0.1 


NGC 6822V No.is 


1 


.17 


±0, 


.01 


8.15 


± 





.01 


1152 ±1 


94, 


.6±0. 


.2 


0. 


.590 


± 





.019 


4.9 ± 0.2 


NGC 6822V No.2g 


1 


.21 


±0, 


.02 


8.13 


± 





.02 


1079 ±2 


38, 


.5±0. 


.2 


0. 


.605 


± 





.019 


5.6 ± 0.2 


NGC 6822V No.l^ 


1 


.19 


±0, 


.01 


8.13 


± 





.01 


1090 ±1 


66 


.2±0. 


.1 


0. 


.545 


± 





.019 


5.4 ±0.1 


NGC 6822V No.2f 


1 


.22 


±0, 


.02 


8.10 


± 





.01 


1066 ±2 


24, 


.1±0. 


.1 


0. 


.590 


± 





.019 


5.6 ±0.2 


NGC 6822Xf 


1 


.24 


±0, 


.04 


8.03 


± 





.03 


335 ±1 


7. 


.6±0. 


1 


0. 


.255 


± 





.021 


5.4 ± 0.4 


TOL 2138-405 No.is 


1 


.31 


±0, 


.02 


8.12 


± 





.01 


1605 ±3 


34, 


.5±0. 


.1 


0. 


.305 


± 





.019 


8.9 ± 0.2 


TOL 2138-405 No.l^ 


1 


.39 


±0, 


.01 


8.02 


± 





.01 


1488 ±2 


58 


.1±0. 


.1 


0. 


.290 


± 





.019 


9.7 ±0.2 


TOL 2138-405 


1 


.45 


±0, 


.02 


7.96 


± 





.01 


1084 ±3 


11, 


.8±0. 


.1 


0. 


.265 


± 





.020 


9.2 ±0.3 


TOL 2146-391 No. IS 


1 


.60 


±0, 


.02 


7.82 


± 





.01 


1815 ±4 


67, 


.0±0. 


.3 


0. 


.315 


± 


0. 


.019 


12.2 ±0.3 


TOL 2146-391 No.2s 


1 


.65 


±0, 


.02 


7.77 


± 





.01 


1489 ±3 


50 


.6±0. 


,2 


0. 


.305 


± 


0. 


.020 


12.6 ±0.3 


TOL 2146-391 No. If 


1 


.58 


±0, 


.02 


7.82 


± 





.01 


1734 ±2 


77. 


.9±0. 


1 


0. 


.320 


± 


0. 


.019 


11.7 ±0.2 


TOL 2146-391 No.2f 


1 


.61 


±0, 


.02 


7.79 


± 


0. 


.01 


1319 ±2 


54. 


.5±0. 


1 


0. 


.305 


± 


0. 


.019 


11.7 ±0.2 


TOL 2240-3848 


1 


.58 


±0, 


.02 


7.85 


± 


0. 


.01 


1214 ±2 


72. 


.8±0. 


,3 


0. 


.815 


± 


0. 


.019 


11.2 ±0.2 


TOL 2240-384^ 


1 


.45 


±0, 


.01 


7.93 


± 


0. 


.01 


1191 ±1 


80. 


.0±0. 


,2 


0. 


.830 


± 


0. 


.019 


9.6 ±0.2 


PHL 293B'= 


1 


.69 


±0, 


.02 


7.72 


± 


0. 


.01 


53 ±0 


71. 


.4±0. 


1 


0. 


.080 


± 


0. 


.018 


14.2 ± 0.3 


UM 160 No.is 


1 


.36 


±0, 


.03 


7.97 


± 


0. 


.02 


1407 ±4 


27. 


.4±0. 


,2 


0. 


.470 


± 


0. 


.021 


7.7 ±0.4 


UM 160 No.lf 


1 


.41 


±0, 


.02 


7.94 


± 


0. 


.01 


1443 ±2 


33. 


.0±0. 


1 


0. 


.460 


± 


0. 


.019 


8.1 ±0.2 


UM 160 No.2f 


1 


.24 


±0, 


.02 


8.09 


± 


0. 


.02 


399 ±1 


11. 


.5±0. 


1 


0. 


.000 


± 


0. 


.020 


6.3 ±0.3 


UM 160 No.3f 


1 


.17 


±0, 


.01 


8.10 


± 


0. 


.01 


882 ±2 


12. 


.1±0. 


1 


0. 


.315 


± 


0. 


.020 


4.0 ±0.1 



%=io-*re. 

•^in A. 

'= in units 10^^^ erg s^^ cm^^. 

'^ fluxes non-corrected for extinction. 



" UVES data. 

f medium resolution FORS data. 
8 low resolution FORS data. 
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Table 3. Extinction-corrected emission line fluxes (UVES observations) 



Galaxy 
(ESO Program) 



Line 


UM 254 


UM 283D 


UM 2830 


UM 133H 




(71.B-0055(A)) 


(71.B-0055(A)) 


(70.B-07 17(A)) 


(68. B-03 10(A)) 


3727 [O II] 


250.92 ± 3.88 


294.65 ± 5.03 


236.44 ± 3.76 


107.18 ± 1.70 


3750 H12 


3.00 ± 0.05 


3.58 ± 0.87 


5.29 ± 0.67 


3.95 ± 0.29 


3771 Hll 


3.20 ±0.19 


4.78 ± 0.49 


6.20 ± 0.43 


5.08 ± 0.29 


3798 HIO 


5.55 ± 0.29 


6.11 ± 0.53 


8.14 ±0.39 


5.54 ±0.30 


3820 He I 


0.86 ± 0.25 








3835 H9 


6.30 ± 0.20 


8.63 ± 0.60 


9.45 ± 0.39 


7.69 ±0.31 


3868 [Ne iii] 


22.21 ± 0.41 


27.38 ± 0.57 


24.78 ± 0.49 


28.26 ± 0.69 


3889 He 1 + H8 


20.52 ± 0.35 


20.48 ± 0.64 


20.02 ± 0.49 


20.52 ± 0.52 


4026 He I 


1.77 ± 0.14 


1.99 ± 0.26 


1.96 ± 0.18 




4068 [S II] 


1.97 ± 0.10 


3.17 ± 0.27 


2.36 ± 0.18 




4101 116 


25.37 ± 0.40 


27.96 ± 0.67 


26.51 ± 0.51 


26.79 ± 0.57 


4340 H7 


48.03 ± 0.71 


48.22 ± 0.90 


45.88 ± 0.75 


47.09 ± 0.80 


4363 [O III] 


1.80 ±0.13 


4.10 ± 0.29 


3.39 ± 0.23 


7.72 ± 0.24 


4471 He I 


3.66 ± 0.12 


3.93 ± 0.20 




3.70 ± 0.14 


4658 [Fe III] 


2.72 ± 0.21 








4861 H/3 


100.00 ± 1.44 


100.00 ± 1.75 


100.00 ± 1.49 


100.00 ± 1.50 


4921 He I 


0.58 ± 0.04 




0.97 ± 0.05 




4959 [O III] 


75.15 ± 1.08 


118.61 ± 1.89 


107.90 ± 1.60 


127.57 ± 1.91 


5007 [O III] 


231.11 ± 3.31 


336.63 ± 5.33 


324.58 ± 4.79 


367.90 ± 5.43 


5015 He I 


2.03 ± 0.10 


2.38 ± 0.12 


2.03 ± 0.05 


1.93 ±0.08 


5876 He I 


11.18 ± 0.23 


11.26 ±0.35 


10.60 ± 0.20 


10.02 ± 0.23 


6300 [O I] 


5.35 ± 0.12 


4.65 ± 0.21 


4.66 ± 0.12 


2.09 ±0.10 


6312 [S III] 


1.01 ± 0.08 


1.81 ± 0.11 


1.61 ± 0.07 


1.54 ± 0.07 


6363 [O I] 


1.63 ± 0.08 


1.84 ± 0.17 


1.80 ±0.09 




6548 [N II] 


13.76 ± 0.24 


6.63 ± 0.18 


6.52 ± 0.12 


1.20 ± 0.06 


6563 Ha 


287.16 ± 4.46 


284.50 ± 4.90 


285.75 ± 4.58 


279.30 ± 4.48 


o583 [N Ilj 


37.50 ± 0.60 


19.97 ± 0.40 


19.69 ± 0.34 


3.13 ± 0.10 


f,f\lR Hp t 

UU / OC 1 


D.J J HZ VJ. It) 


^ HQ -1- 1 ^ 
j.yjy znyj.ij 


7 Q/L + m 
z,. m \J.\J 1 


Z.O i ZIZ U. Wo 


fzn 1 T rc ttI 
/ i / [0 llj 




29.30 ±0.58 




Q Af\ 1 r\ 1 Q 
y.4U zL U. lo 


67^1 r'^ ttI 

\J / J 1 [O llj 




20.80 ± 0.41 




yj.y-r ziz \j. ij 


/KJOD rle 1 


1 ^ -t- r\ HA 
z.lj zt U.UO 


2.77 ± 0.09 




Z.Zy zt U.UO 


71 ^6 TAr TTTI 




9.35 ±0.19 




'-r.J'-r ZIZ \J. 1\J 


/Zo i rie 1 








U.z)4 zt v.yjj 


T^OM ir\ ttI 
/ jZKJ [\J llj 




3.55 ±0.12 




i . /4 zt U.UO 


/ jjKj [yj iij 




3.04 ±0.11 




1 Al -U M MA 
i .01 zt U.UO 


Qf\^Q rC tttI 

VUOV [0 lllj 




20.72 ± 0.89 




"7 /lO J- M OA 

/.4z zt U.z4 




U. IjU 


0.225 


0.290 


V.lZj 




J JO. /{J 


107.30 


47.86 


lUo. lU 


TIWT /"I T Q\ X 

bW(Hp) A 


85.2 


91.1 


73.7 


200.5 


EW(abs) A 


0.35 


0.15 


1.95 


2.00 






Galaxy 








(ESO Program) 




Line 


UM 1330 


UM382 


UM 408 


UM417 




(70.B-0717(A)) 


(70.B-0717(A)) 


(70.B-0717(A)) 


(70.B-0717(A)) 


3727 [O II] 


90.11 ± 1.46 


44.56 ± 0.70 


105.56 ± 1.67 


61.53 ±0.99 


3750 H12 


3.58 ±0.19 


2.94 ± 0.08 


4.83 ±0.31 


3.79 ±0.19 


3771 Hll 


4.10 ±0.15 


3.71 ±0.10 


5.77 ± 0.39 


5.11 ±0.18 


3798 HIO 


5.63 ± 0.20 


4.69 ±0.13 


6.87 ± 0.44 


5.93 ± 0.20 


3820 He I 




0.87 ± 0.05 




0.75 ± 0.06 


3835 H9 


7.62 ± 0.20 


6.71 ±0.13 


8.04 ±0.31 


7.78 ±0.23 


3868 [Ne iii] 


30.09 ± 0.50 


43.19 ±0.66 


38.27 ± 0.67 


39.29 ± 0.65 


3889 He I + H8 


19.50 ±0.38 


17.70 ±0.30 


17.31 ±0.42 


21.13 ±0.38 


3968 [Ne iii] + H7 




29.22 ± 0.46 


28.46 ± 0.58 


29.98 ± 0.56 


4026 He i 


1.68 ±0.10 


1.69 ±0.09 


1.37 ±0.26 


1.79 ±0.08 


4068 [S II] 


0.88 ±0.11 


0.43 ± 0.07 


1.08 ±0.14 


0.62 ± 0.08 


4076 [S II] 


0.30 ± 0.07 


0.33 ± 0.05 






4101 H5 


26.13 ±0.43 


24.73 ± 0.39 


25.67 ± 0.56 


27.22 ± 0.46 
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434U H7 


4/. 33 ± 0. /z 


An OiZ _L A TA 
4/. 86 ± 0. /O 


An 11 _L A nn 
4/. 13 ± 0. / / 


A 1 A _!_ A mZ 

48.34 ± 0. /6 


4363 [O IIIJ 


T3 1 A 1 

8.33 ± 0.18 


1 OA 1 A "^A 

12.80 ± 0.20 


AA 1 A 1 A 

8.09 ± 0.19 


1 A/C 1 A 1 

12.96 ± 0.21 


43o / He I 




A /I A _L A Al 

0.49 ± 0.03 






A ATi 1 1.. T 

44 / i He I 


1 /I 1 _L A AA 

3.41 ± O.OV 


/I 1 C _1_ A AT 

4.15 ± 0.0/ 


CO 1 All 

3.58 ±0.11 


1 /I A _!_ A 1 

3.49 ± 0.12 


4ool Hp 


1 AA AA 1 1 /I C 

100.00 ± 1.45 


1 AA AA 1 1 /I 

100.00 ± 1.42 


1 AA AA 1 t A 

100.00 ± 1.48 


1 AA AA 1 1 A A 

100.00 ± 1.44 


4yzi He I 


1 AA _L A AO 

1.00 ± 0.03 


1 AO _L A AO 

1.02 ± 0.02 


A AC ^ A A/1 

0.95 ± 0.04 


A OT _!_ A AO 

0.83 ± 0.02 


4yjy [U IIIJ 


1 O "7/; _L A A 

138. /o ± z.OO 


OAO *70 _L 00 

202. /2 ± 2.88 


1 TO 01 _L CO 

1 /2.21 ± 2.53 


1 TO A 1 1 /I 

I /2.4I ± 2.48 


5007 [O IIIJ 


A AO 01 1 C *7A 

402.31 ± 5.79 


izr\iZ /CI 1 /CO 

606.61 ± 8.62 


coo OA 1 n an 

522.89 ± 7.67 


CAA 11 1 n 1f\ 

509.1 1 ± 7.30 


jOij He I 


O 1 1 A A /I 

2.21 ± 0.04 


1 C\iZ ^ A AO 

1.96 ± 0.03 


1 nn _L A A/; 
1. / / ± 0.06 


1 C _l_ A AO 

1.85 ± 0.03 


jMo [CI IIIJ 




A C ^ A AO 

0.35 ± 0.02 




A 1 _l_ A AA 
0.18 ± 0.00 


CC70 r/~^i xxtI 

5538 [CI Illj 




A 00 1 A A 1 

0.22 ± 0.01 






5o /O He I 


n 1 A 1 
y.5o ± U. io 


1A IT-LA 1C 
11). 1 / ± U.15 


1 A OA 1 A 1 A 

lu.yu ± u. ly 


0/^ 1 A 1 <r 

y.yo ± u.io 


03UU [U IJ 


1 _L A AC 

2.18 ± 0.05 


1 AA _L A AO 
1.09 ± 0.02 


/1 _L A A<; 

2.42 ± 0.06 


1 OT _l_ A AO 
1.3 / ± 0.03 


^.a 1 9 rc TTji 
iZ [0 lllj 


1 CO _l_ A A/I 
1 .DZ It VJ.VJ4 


1 .00 It yj.yjj 


1 .OZ ziz V.VJ 


1 .4J It \).\JJ 


6363 [O I] 


0.74 ± 0.04 


0.45 ± 0.01 


0.67 ± 0.04 


0.52 ± 0.03 


6548 TN TTl 


1 08 ± 03 


0.75 ± 0.02 


1.61 ±0.05 


72 ± 04 


6563 Ha 


279.79 ±4.37 


279.00 ± 4.30 


281.83 ±4.49 


277.19 ±4.32 


6583 TN TTl 


3 01 ± 06 


2.52 ± 0.04 


5.29 ±0.11 


2 46 ± 05 


6678 He i 


2.91 ±0.06 


3.02 ± 0.06 


2.63 ±0.10 


2.69 ± 0.06 


6717 rs TTl 


9.27 ± 0.17 


5.37 ± 0.09 


11.48 ±0.20 


6 05 ± 1 1 


6731 rs III 


6.72 ± 0.12 




7.52 ±0.14 


4 55 ± 08 


CCH/?') 


0.195 


0.100 


0.110 


0.110 


F('H/?')° 


98.23 


50.30 


49.36 


78.19 


FWrHfl"! A 

Xj VV J r\ 


1 81 
i i .u 


266.9 


89.1 


335 4 




i . /U 


0.25 


2.15 


i .jU 






Galaxy 








(ESQ Program) 




Line 


A TTJ /;aA 


TOL 0618-402 


HE 2- IOC 


TJT7 1 AH? 

He, 2-IUIi 




^^A D A*7 1 "7^ A \\ 
(/U.I3-U/I /(A)) 


(70.B-0717(A)) 


(073.B-0283(A)) 


/"AO 1 AIIO/AW 

(,U8I.C-U1 13(A)) 


r/~\ ttI 

3/// [(J IIJ 


38.5 / ± 0.69 


210.01 ± 3.38 


211.87 ±3.33 


1 AO AO _l_ AA 

193.03 ± 3.09 


OTCn TI 1 9 

J / jU rliz 


0.j4 ± U.JO 


3.37 ± 0.34 


3.44 ± 0.24 


n(\ 1 A /i 
0. /U it U.4o 


") 1 T T 1 1 

37/1 HI 1 


T 1 1 A OA 

7.12 ± 0.39 


3.93 ± 0.35 


4.09 ± 0.22 


C C 1 1 A 1 

6.55 ± 1.01 


3 /yo HiU 


Q 11 1 A /I g 

0.3 1 d= 0.4j 


5.43 ± 0.34 


5.33 ±0.19 


n iA _i_ A ^n 
/.Z4 zb U.J / 


38/U He I 


A OA _L A 1 A 
0.80 ± O.IO 








3835 H9 


(\ c-^ 1 A 1 

9.52 ± 0.31 


6.54 ± 0.42 


6.41 ±0.18 


cn 1 A 00 

8.57 ± 0.22 


3ooo [Ne IIIJ 


3 /.83 ± O.o4 


42.18 ±0.83 


7.50 ±0.16 


/111 1 A 1 A 

4.31 ± 0. 10 


3ooV He I + Ho 


1 /.4o ± 0.38 


20.33 ± 0.47 


14.30 ± 0.26 


1 /C iZn _!_ A 1A 

16.6/ ± 0.30 


"JCMZO rXT^ tttI 1 XT'? 

3968 [Ne lllj + H7 


28.16 ± 0.52 


27.45 ± 0.73 




1 /C TA 1 A 

16.70 ± 0.28 


4UzO He I 


1 *7*7 _L A 1 /I 
I. / / ± U.14 


1.77 ±0.21 




A "^A _l_ A A*7 

0.36 ± 0.0/ 


/lAi^o rc ttI 
40oo [b IIJ 




1.97 ±0.18 


1.57 ±0.09 


1 A A 1 A f\A 

1.00 ± 0.04 


4076 [S Ilj 








A 1 1 A AO 

0.21 ± 0.02 


A 1 ni T T r 
4I0I Ho 


25.69 ± 0.48 


26.77 ± 0.52 


24.88 ± 0.41 


O/C C A 1 A /I 

26.50 ± 0.42 


/I /I A T T „ 

4340 H7 


45.95 ± 0. /3 


47.92 ± 0.78 


47.84 ±0.71 


A C OA _!_ A /CA 

45.80 ± 0.69 


/I T /CI r/~\ xxxi 

4363 [O Illj 


1 C 1 1 A /I 

12.51 ± 0.24 


4.66 ± 0.22 


1.96 ±0.09 


A O/C 1 A AC 

0.26 ± 0.05 


4jo / He I 


A g 1 1 A Al 

0.51 ± O.OI 








44 / i He I 


T T 1 _L A AA 

3. /I ± 0.09 




2.54 ± 0.07 


AO _!_ A A/1 

2.08 ± 0.04 
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11.01 ±0.23 


10.40 ±0.16 
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0.37 ± 0.02 


0.19 ±0.01 



N.G.Guseva et al.: Low-metallicity ELGs: deep VLT/FORS+UVES spectroscopy. Online Material p 3 
Table 3. — Continued. 



Oj45 [N IIJ 


A nn ^ A AO 
0. / / ± 0.0/ 


/I /I _L A AA 

3.44 ± 0.09 


OAO/1 1 A /I A 

30.84 ± 0.49 


00 /;o _i_ A CO 
32.03 ± 0.52 


o5o3 Ha 


280.51 ± 4.54 


OO/COA 1 A C~i 

286.39 ± 4.53 


00c 1 A CA 

285.57 ± 4.50 


OA/; AO 1 A mz 

296.48 ± 4.76 


OJOJ [N IIJ 


/I A ^ A A/^ 

2.40 ± O.Oo 


10. /O ± O.lo 


O/I CC -1- 1 CA 

y4.55 ± 1.50 


TO 01 -1-1 IT 

/2.0 / dz 1.1/ 


00/0 He I 


^ A A/; 
3.23 ± 0.06 




OA _L A A/1 

2.39 ± 0.04 


00 _L A A/1 

2.38 ± 0.04 


^^7 n FQ ttI 
/ 1 / [o llj 








1/1 1 A _|_ A 00 

i W It W.Z J 


6731 [S II] 


4.16 ± 0.09 




17.87 ± 0.29 


15.94 ± 0.26 


7065 He I 






3.06 ± 0.05 


2 1 9 ± 04 


7136 [Arm] 






8.43 ±0.14 


5.44 ± 0.09 


7281 He I 








34 ± 02 


7320 [O II] 






3.46 ± 0.06 


2.33 ± 0.04 


7330 [O III 






2.64 ± 0.05 


1 90 ± 03 


9069 rs ml 






34.18 ±0.64 


27.71 ± 0.53 




0.225 


0.295 


0.495 


0.675 


J. v^x±/^_; 


113.10 


37.45 


2075.00 


3627 00 


FW('H/^'» A 
i_> vv l^nyj ^ / V 


1 77 5 


76.0 


28.3 


4-0 7 


li W^aDS j A 


J.VU 


0.30 


0.50 


Kj.yj 






Galaxy 








(ESQ Program) 




Line 


JNuC 3125 


MRK 1259 


MRK 1271 


rUA 4 




(Ooi.C-Oi i3(Ajj 


(073.B-0283(A)) 


(081.C-01 13(A)) 


/A0 1 Al I'J/AW 

(081. C-01 13(A)) 


3727 [O Ilj 


AT 1 1 1 /I /I 

93.12 ± 1.44 


170.87 ± 2.75 


104.71 ± 1.63 


1 O/C 1 1 OT 

81.26 ± 1.2/ 




o C _L A 1 A 

3.65 ± 0.10 




3.84 ± 0.08 


C CA 1 A 1 A 

5.50 ± 0.10 


1 nil 

3771 HI 1 


A C 1 A 1 1 

4.35 ±0.11 




4.43 ± 0.09 


£. ^ A 1 All 

6.14 ± 0.1 1 




C C C _L A 1/1 

5.55 ± 0.14 


7.61 ± 0.64 


5.50 ±0.11 


*7 1 1 A 1 

/.31 ± 0.12 


3ozU He I 


1 T A Jl^ f\ A/1 

1.14 ± 0.04 




0.87 ± 0.03 


A n tZ _l_ A AO 

0. /6 ± 0.02 


O OO C T TA 

3835 H9 


n 1 A 1 /I 

7.72 ± 0.14 


9.29 ± 0.58 


7.37 ±0.12 


A 1 A 1 C 

9.32 ± 0.15 


3868 [Ne lllj 


C C O'^ 1 A C 

55.82 ± 0.85 


6.66 ± 0.22 


52.59 ±0.80 


A A iZ 'I 1 A 

44.61 ± 0.68 


3889 He I + H8 


22.80 ± 0.3o 


17.30 ± 0.42 


18.36 ±0.28 


1 *7 l/Z _l_ A 0*7 

1 /.36 ± 0.2 / 


3968 [Ne IIIJ + H7 


C 1 A 1 A CO 

35.10 ± 0.53 


14.21 ±0.41 


36.82 ± 0.56 


OA 1 A 1 r\ A A 

29.19 ± 0.44 


4Uzo He I 


1 T _L A AT 
2. 1 / ± 0.0 / 




1.46 ±0.03 


1 CA _l_ A AO 

1.59 ± 0.03 


/iA/;o rc ttI 
4Uo8 IIJ 


A OA _L A AO 

0.80 ± 0.02 


2.07 ±0.14 


0.75 ± 0.02 


A TO _l_ A AO 

0. /3 ± 0.02 


A(\nc rc ttI 
4U/0 IIJ 


A 1 A A 1 

0.2 / ± 0.01 




0.19 ±0.01 


A o/; _l_ A Al 

0.26 ± O.OI 


A 1 Al 

4iUi Ho 


OA on 1 r\ A C 

29.8 / ± 0.45 


24.37 ± 0.45 


25.98 ±0.39 


OT 10 _l_ A At 

11 AZ ± 0.41 


4zz / [re VJ 








A A 1 A cn 

2.09 ± 0.5 / 


A O Ar\ T T 

4340 H7 


C A "JO t A O/^ 

59.38 ± 0.80 


46.45 ± 0.74 


47.02 ± 0.69 


/I 1 f\ £.0 

46.28 ± 0.68 


A'^£.'^ r/~\ tttI 

43o3 [vJ IIIJ 


C 1 T _L A AO 

5.13 ± 0.08 


1.08 ±0.12 


8.31 ±0.12 


A 10 1 A 1 

9.12 ± 0.13 


438 / He I 


A /I _L A AO 

O.o4 ± 0.02 




0.39 ± 0.01 


A OT _l_ A Al 

0.3 / ± 0.01 


A An 'I TI^T 

447 1 He I 


C AO 1 A AT 

5.03 ± 0.07 


2.92 ±0.13 


3.22 ± 0.05 


1 1 A 1 A AC 

3.34 ± 0.05 


A iZZO VC^ tttI 

4dj8 [re IIIJ 


A C/C _l_ A AO 

0.5o ± 0.02 




0.45 ± 0.01 


A An _l_ A Al 

0.4/ ± 0.01 


4d8o He II 


/I /n _L A 1 c 

4.4/ ± 0. 15 




0.16 ±0.01 


ATI _L A AO 
0. / I ± 0.02 


Am 'i r \ ^ T-f t1 I T T 

4/1 1 [Ar IVJ + He I 


1 1 /I _L A AO 

1.14 ± 0.03 




1.30 ±0.02 


1 C /I _L A AO 

1.54 ± 0.02 


An Af\ TA^Ti^l 

4/40 [Ar IVJ 


A /I /I _L A AO 

0.44 ± 0.02 




0.70 ±0.01 


A AO _l_ A AO 

0.93 ± 0.02 


48oI Hp 


1 AA AA _L 1 /I 

100.00 ± 1.43 


100.00 ± 1.49 


100.00 ± 1.44 


1 AA AA _L 1 A A 
100.00 ± 1.44 


A A'^ 1 T T 

49zl He I 


A AA 1 A AO 

0.99 ± 0.03 




0.91 ±0.03 


A AA 1 A AO 

0.90 ± 0.03 


4S^3y [U IIIJ 


1 m AC 'o 1 

19/. 05 ± 2.al 


55.21 ±0.83 


187.87 ±2.70 


2I0.42 ± 3.15 


CAAT tttI 

jOO/ [U IIIJ 


5/0.95 ± 0.2/ 
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47.32 ± 0.69 


50.24 ± 0.73 


45 75 ± 71 


4363 rO TTTl 




7.92 ±0.12 


3.38 ± 0.07 


1.94 ± 0.11 


4387 He T 




0.62 ± 0.02 


0.45 ± 0.02 




447 1 He I 


4 70 ± 07 


4.71 ±0.07 


4.62 ± 0.07 


3 42 ± 08 

^.^J-, _1_ v/.v/u 


4658 FFe ml 


68 ± 02 


0.88 ± 0.02 


0.51 ±0.02 


77 ± 07 

\J all 1 \J a \J 1 


471 1 FAr TVl + He T 


7f) + 004 




0.70 ± 0.02 




4740 FAr TVl 


14 ± 02 


0.97 ± 0.03 


0.20 ± 0.01 




4861 H/^ 


1 f)f) Of) + 1 40 


100.00 ± 1.43 


100.00 ± 1.43 


1 00 00 + 1 50 

L \J\J . \J\J _1_ l..U\J 


4921 He I 


1 05 ± 03 


1.15 ±0.03 


1.13 ±0.02 


1 08 ± 07 

X .V/U _1_ \J .\J 1 


4959 FO TTTl 


170 25 ± 2 43 


217.38 ± 3.10 


161.11 ±2.30 


122 61 ± 1 84 

X *\j 1. 1 X ■ u r 


5007 FO TTTl 


'C05 23 + 7 20 


649.56 ± 9.26 


489.58 ± 6.99 


J 0»y . J- 7 —1— »y . / \J 


501 5 He T 

^V^X,^ X XV^ 1 


2 31 ± 05 


2.09 ± 0.04 


2.19 ±0.04 


1.97 ± 0.07 


5518 FPl TTTl 


^4 + 04 


0.31 ±0.02 


0.41 ± 0.01 


40 + 05 


5538 FPl TTTl 


^7 + 03 


0.31 ±0.02 


0.30 ±0.01 




5755 FN TTl 




0.56 ± 0.02 


0.23 ± 0.02 




5876 He T 

.J / \J X XC 1 


11 24 + 1 7 

X X . Z." 1 V/. X / 


12.56 ±0.19 


12.45 ±0.19 


11 <Q -I- 22 


6300 FO Tl 


1 62 + 04 


1.64 ±0.03 


1.62 ±0.03 


1 01 + 08 

X.\7X _1_ V/.\70 


6312 FS TTTl 


1 85 ± 05 


2.53 ± 0.05 


1.69 ± 0.03 


1 38 ± 08 

X . »^ U _1_ \J .\J\J 


6363 FO Tl 


57 ± 02 


U.4z ± U.Ul 


O.ji ± U.U/ 




6548 FN TTl 


T 47 _l_ 06 

J 1 _1_ V/ . 


10.35 ±0.16 


4.42 ± 0.07 


4 67 + 09 


6563 H« 


288 25 ± 4 46 


284.86 ± 4.41 


288.74 ± 4.47 


289 64 ± 4 70 


6583 FN TTl 


9 54 ± 1 5 

y.^~ —i— v7 . X »y 


27.65 ± 0.43 


13.32 ±0.21 


13 81 ± 25 

X »7 . U X _1_ \J.£-i^ 


6678 He i 


3.30 ± 0.05 


3.34 ± 0.05 


3.54 ± 0.06 


6.97 ± 0.12 


6717 [S II] 


10.10 ±0.16 


7.19±0.11 


11.67 ±0.18 


24.69 ± 0.41 


6731 [S II] 


8.83 ±0.14 


8.00 ±0.13 


8.99 ±0.14 


18.48 ±0.31 


7065 He i 


3.31 ±0.05 


5.22 ± 0.08 


3.01 ± 0.05 


5.68 ±0.10 


7136 [At III] 


10.85 ±0.18 


12.88 ± 0.21 


10.65 ±0.17 


21.88 ±0.38 


7281 He I 


0.54 ± 0.01 


0.63 ± 0.01 


0.61 ± 0.02 


1.42 ±0.06 


7320 [O II] 


2.41 ± 0.04 


2.48 ± 0.04 


1.93 ±0.03 


4.34 ± 0.09 


7330 [O II] 


1.93 ±0.03 


1.96 ±0.03 


1.58 ±0.03 


3.29 ± 0.07 


9069 [S III] 


21.11 ±0.39 


22.82 ± 0.42 


24.83 ± 0.46 


50.12 ± 1.00 


C(H/3) 


0.180 


0.335 


0.330 


0.105 




1954.00 


3265.00 


341.90 


174.80 


EW(H/3) A 


122.3 


900.0 


313.8 


70.2 


EW(abs) A 


0.10 


0.50 


0.45 


3.25 






Galaxy 








(ESO Program) 




Line 


NGC 5408 No.l 


NGC 5408 No. 2 


TOL 1457-262 


TOL 1924-416 No.l 




(081.C-01 13(A)) 


(081.C-01 13(A)) 


(081.C-01 13(A)) 


(081.C-01 13(A)) 


3727 [O II] 


116.51 ± 1.80 


196.84 ± 3.04 


258.97 ±4.03 


94.48 ± 1.55 
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J /jK) Hiz 


C AA 1 A 1 A 

5.09 ± 0.10 


C AO 1 A 1 

5.08 ± 0.13 


/I OA _L A A A 

4.30 ± 0.09 


1 CC _l_ A OA 

12.55 ± 0.39 


TT^ 1 nil 

3771 HI 1 


C 1 All 

6.65 ± 0.13 


6.42 ±0.16 


£. AA 1 A 1 

6.09 ± 0.12 


1 AO 1 A C 

12.98 ± 0.35 


OTHO T T 1 A 


6.0/ ± 0.15 


n AO _i_ A 1 
/.93 ± 0.16 


AC _1_ A 1 /I 

8.05 ± 0.14 


1 A OT _l_ A OT 
14.2 / ± 0.3 / 


35ZU He I 


1 Tyl _1_ A Al 
1. /4 ± 0.03 


1 /I C _1_ A A/; 

1.45 ± 0.06 


1 /I A _l_ A AC 

1.49 ± 0.05 


A /I /I _L A AO 

0.44 ± 0.03 


O OO C T TA 

3835 H9 


1 1 AC 1 A 1 A 

1 1.95 ± 0.19 


11 1 C 1 A 01 

11.15 ± 0.23 


1 1 /I 1 A 1 A 

1 1.34 ± 0.19 


1 /I C/I 1 A /C 

14.56 ± 0.36 


lOiZO rXT^ tttI 

3oo6 [Ne IIIJ 


OC AA _l_ 1 '3A 

o5.90 ± 1.30 


tif\ nc\ _l_ A AO 

60. /9 ± 0.92 


CA _L A nn 
50.36 1 1 


OA TA _l_ A CA 

30. /O ± 0.50 


3ooV He I + Ho 


TO OO _1_ A CA 

55.L5 ± 0.50 


'3A £in _1_ A /IT 

30.6/ ± 0.4/ 


0/1 0/1 1 A CO 

54.14 ± 0.53 


01 oo_i_AO/; 
21.82 ± 0.36 


3Voo [Ne IIIJ + H7 


CO AC 1 A OA 

53.05 ± 0.80 


/I T /I 1 A TO 


TO 1 A C A 

38.78 ± 0.59 


o/; 1 r\ AO 

26.38 ± 0.48 


/I AO/; 1 1 T 

WZo He I 


CO _L A (\A 

z.oo ± 0.04 


00 _l_ A Ayl 

2.22 ± 0.04 


1 T _l_ A A/1 

2.1 / ± 0.04 


A AO _L A AO 

0.93 ± 0.02 


/iA/;o rc ttI 
4Uoo IIJ 


A AC _L A Al 

0.95 ± 0.03 


1 1 A J_ A AO 

1.19 ± 0.03 


1 AO _L A AC 

1.92 ± 0.05 


A CA _l_ A AO 

0.59 ± 0.03 


/1AT/; rc ttI 
41) /O IIJ 


A C _L A A 1 

0.z5 ± 0.01 


A /I A _L A AO 

0.49 ± 0.03 


A i^O _L A AO 

0.68 ± 0.02 


A 1 C 1 A A 1 

0.15 ± 0.01 


/I 1 A 1 O V 

4101 Ho 


TC _L A C/; 

3 /. /5 ± 0.5o 


00 o^; 1 f\ AO 
51. lb ± 0.48 


0001 _L A C*7 

38.31 ± 0.5 / 


OA A/; _l_ A /I A 

30.96 ± 0.49 


4zz / [re VJ 


A 1 C _L A Al 

0.15 ± 0.03 






A /I _l_ /I C 

9.24 ± 4.35 


4340 H7 


m T n 1 111 

76.17 ± 1.11 


*7 1 o A 1 ^ r\A 

71.39 ± 1.04 


£. A ^ \ A A /I 

64.31 ± 0.94 


A A AO 1 A /C 

44.03 ± 0.68 


A'^ii'^ vr\ tttI 
43o3 [U IIIJ 


1 A _L A OA 

19. / / ± 0.z9 


11 Al _LA 10 

1 1.91 ± 0. 18 


OA 1 A 1 A 

6.80 ± 0.10 


c /; _l_ A AA 

5.36 ± 0.09 


43o / He I 


A TO 1 A A 1 
0. /Z ± 0.01 


A 1 _L A AO 

0.61 ± 0.02 


A C 1 _L A AO 

0.51 ± 0.03 


A 1 _l_ A AO 

0.18 ± 0.02 


447 1 He I 


COT 1 A AO 

5.83 ± 0.08 


C CA 1 A AO 

5.50 ± 0.08 


A no 1 A AO 

4.78 ± 0.08 


/I A 1 A AC 

2.40 ± 0.05 


A £.CO tttI 

40J0 [re IIIJ 


A OT _L A Al 

O.z / ± 0.01 


A /I 1 A Al 

0.24 ± 0.01 


1 /;0 _L A AT 

1.68 ± 0.0/ 


A TO _l_ A AO 

0. /8 ± 0.02 


4ooo He II 


1 OT _L A AO 

l.z3 ± O.Oz 


A /CA _L A AO 

0.60 ± 0.02 


A /C/; _L A AO 

0.66 ± 0.02 


1 CT _l_ A A/1 

1.5 / ± 0.04 


/nil rA«.xTri 1 TT^T 

47 1 1 [ Ar IVJ + He I 


T O/C t A AC 

3.26 ± 0.05 


101 t A AO 

1.21 ± 0.03 


1 00 t A A/1 

1.23 ± 0.04 


A /C /I 1 A AO 

0.64 ± 0.02 


An Af\ X \ T-171 

4/4L) [Ar IVJ 






A /I _L A AO 

0.42 ± 0.02 


A 00 _l_ A Al 

0.28 ± 0.01 


4ooI Hp 


1 AA AA _L 1 AO 

100.00 ± 1.43 


1 AA AA _L 1 Al 

100.00 ± 1.43 


1 AA AA _L 1 A A 

100.00 ± 1.44 


1 A A A A _l_ 1 CO 

100.00 ± 1.52 


A AO 1 T T 

4921 He I 


1/^/1 1 A A /I 

1.64 ± 0.04 


1 n £i 1 A A /I 

1.76 ± 0.04 


A AA 1 A AO 

0.90 ± 0.03 


A CT 1 A AO 

0.57 ± 0.02 


/lACA rr\ tttI 
[U IIIJ 


TO*; OA _L A 

3z6.z9 ± 4.66 


1 AT HA _L 00 

19 /.64 ± 2.82 


oil /I C _L AC 

21 1.45 ± 3.05 


I/IO A/1 _l_0 IT 

143.04 ± 2. 1 / 


CAAT xxxT 

5007 [O Illj 


AOT /I A 1 1 1 /I 

9z7.40 ± lz.l4 


OOOAI 1 11 *7C 

822.91 ± 1 1.75 


/COT TO t A A/1 

bll .1 5 ± 9.04 


/IO/CIC 1 /C/CO 

436.15 ± 6.63 


C A 1 C T T 

5015 He I 


00 1 A AC 

2.82 ± 0.05 


/I 1 t A AO 

4.31 ± 0.08 


^ C\A 1 A A/1 

1.94 ± 0.04 


1 /I 1 A AO 

1.34 ± 0.03 


C 1 AA rxT x1 

jlyy [N IJ 


A 1 A _L A A 1 

0.39 ± 0.01 


A /I A _L A AO 

0.49 ± 0.02 


A TA _L A AO 
0. /O ± 0.02 


A /I _l_ A A 1 

0.48 ± 0.01 


CC1 xxxi 

55 lo [CI IIIJ 


A 1 t A Al 

0.36 ± 0.03 


A £.f\ 1 A A /I 

0.60 ± 0.04 


A A 1 A AO 

0.39 ± 0.02 


A 1 A AO 

0.28 ± 0.02 


r/~^i xxxi 
j53o [CI IIIJ 


A OA ^ A AO 

0.30 ± 0.03 


A C _L A AO 

0.35 ± 0.02 


A OA _L A A/1 

0.30 ± 0.04 


A 1 A _l_ A Al 

0.19 ± 0.01 


CTCC TNT xxl 

5/55 [N IIJ 


A AO ^ A AA 

0.08 ± 0.00 


A 00 _L A AO 

0.22 ± 0.02 


A 1 A _L A A 1 
0.10 ± 0.01 




conn Tl ^ T 

5876 He I 


14.62 ± 0.22 


-\ c An 1 A 00 

15.47 ± 0.23 


1 1 OT 1 A 1 T 

1 1.37 ± 0.17 


A A/C 1 A 1 /I 

9.06 ± 0.14 


0300 [U IJ 


1 izo ^ r\ AO 
1.68 ± 0.03 


i^O _l_ A AC 

2.60 ± 0.05 


OA _l_ A AC 

3.30 ± 0.05 


AO _l_ A A/1 

2.03 ± 0.04 


1 rc tttI 
bill [b IIIJ 


AA ^ A AO 

2.00 ± 0.03 


TO _l_ A AC 

L.I L± 0.05 


1 C 1 _L A AO 

1.51 ± 0.03 


1 _l_ A AO 

1.33 ± 0.03 


OJOJ [U IJ 


A C C ^ A A 1 

0.55 ± 0.01 


A on ^ A AO 

0.89 ± 0.02 


1 A/; A AO 

1.06 ± 0.03 


A /I _l_ A AO 

0.46 ± 0.02 


/r c /I rXT ttI 

0545 [In IIJ 


A 1 ^ A AO 

o.yi ± 0.02 


1 Q ^ A AO 

i.38 ± 0.02 


CO _L A A/1 

2.5y ± 0.04 


0/^ -1- A AC 

2.26 ± 0.05 


o5o3 Ha 


001 /in_L A O/C 

281.49 ± 4.36 


000 A A _L A OA 

283.44 ± 4.39 


OOT TO _l_ A CA 
Lf>l .1 1 ± 4.50 


000 00 _L A t^n 
283.28 ± 4.6/ 


o5a3 [N IIJ 


T 1 1 A A 4 

1. 1 1 ± 0.04 


C C _l_ A AO 

5.25 ± 0.08 


1 _l_ A 1 

8.18 ± 0.13 


1 OA 1 A 1 

/.20 ± 0. 12 


00/0 He I 


/I A^ _L A A/i 

4.05 ± 0.06 


C 1 C _L A AO 

5.15 ± 0.08 


1 _L A AC 

2.yi ± 0.05 


/I -1- A AC 

2.46 ± 0.05 


67 n r"? tti 
/ i / [0 iij 


A OQ -1- A 1 A 




11 QQ + n 1 Q 
i i .yy m W. i V 


Q c/; -1- A 1 /; 


6731 [S II] 


5.47 ± 0.09 


11.68 ± 0.18 


9.03 ± 0.14 


7.31 ± 0.12 


7065 He i 


5 04 ± 08 


2 85 ± 05 


2 00 ± 03 


2 20 ± 04 


7136 [Arm] 


7.22 ± 0.12 


9.39 ± 0.15 


6.75 ± 0.11 


4.76 ± 0.08 


7281 He I 


76 ± 01 


70 ± 01 


51 ± 02 


38 ± 01 


7320 [O II] 


1.68 ± 0.03 


2.38 ± 0.04 


1.83 ± 0.03 


1.52 ±0.03 


7330 [O III 


1 35 ± 02 


1 87 ± 03 


1 61 ± 03 


1 18 ± 03 

J. . J. U — 1 — w . w ^ 


9069 [S ml 


10 58 ± 19 


15 59 ± 29 


13 90 ± 26 


13 07 ± 26 


CCH/S") 


0.520 


0.355 


0.745 


0.005 


FiHBY'' 


1194.00 


404.40 


733.00 


988.55 


!_/ vv ^ rv 




507 8 


Q5 

yj .\j 


7Q 4. 
/ y 




U.Ui 


n ss 


U.3U 


j.Oj 






Galaxy 










(bt)U FROGRAM) 






Line 


TOL 1924-416 No.2 


NGC 6822 V 


PHL 293B 






(081.C-01 13(A)) 


(081.C-01 13(A)) 


(70.B-0717(A)) 




3727 [O II] 


113.90 ± 1.79 


78.55 ± 1.23 


50.21 ±0.84 




3750 H12 


5.85 ±0.15 


5.26 ±0.12 


2.95 ±0.16 




3771 Hll 


6.64 ±0.14 


6.07 ±0.11 


4.49 ±0.16 




3798 HIO 


8.07 ±0.15 


7.10 ±0.12 


5.73 ±0.19 




3820 He I 


0.64 ± 0.02 


0.92 ± 0.02 


1.05 ±0.17 




3835 H9 


9.61 ±0.17 


8.96 ±0.15 


8.39 ±0.21 




3868 [Ne iii] 


35.13 ±0.54 


35.50 ± 0.55 


48.49 ± 0.77 




3889 He 1 + H8 


18.40 ±0.29 


20.55 ± 0.32 


21.27 ±0.41 
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jyoo [Ne IIIJ + H/ 


ly.lj ± 0.45 


00 iZO \ f\ A A 

Z8.08 ± 0.44 


1 1 "7 A 1 f\ C A 

31. /O ± 0.54 


4Uzo He I 


1 1 A AO 

1.37 ± 0.03 


1 £A 1 A AO 

1.60 ± 0.02 


101 1 A 1 

1.81 ± 0.12 


/tr\AO rc ttI 
4Uoo IIJ 


A 1 _L A AO 

0.81 ± O.Oz 


r\ AO 1 A Al 
0.48 ± 0.01 


A /^T 1 A 1 
0.0 / ± 0. IZ 


Ar\n/z rc ttI 
41) /O [b IIJ 


A 00 _L A AO 

0.z8 ± O.Oz 


A 1 /I _L A Al 
0. 14 ± 0.01 




/1 1 r\ 1 T I ^ 

4IU1 Ho 


on TA t A /I 

Z7.70 ± 0.4z 


O/C C 1 1 A /I A 

26.51 ± 0.40 


OT A A 1 f\ A tZ 

27.00 ± 0.46 


4340 H7 


/I C *7*7 _L A 

45. / / ± 0.08 


At:. 1/1 _LA/;o 

4o.l4 ± 0.08 


AO OC _L r\ 1 A 

48.25 ± 0. /4 


/I o r/~\ tttI 
43d3 [U IIIJ 


o'j _L A a a 

o.z3 ± O.Oy 


C 1 _L A AO 

5.18 ± 0.08 


1 A CC _L A 0*7 

14.55 ± 0.2 / 


4387 He I 


A 10 1 A A 1 

0.32 ± 0.01 


f\ AC\ 1 A A 1 

0.49 ± 0.01 




A ATi T 1 T 

44 / i He I 


Ol _L A AC 

3.z3 ± 0.05 


1 C /I _L A AC 

3.54 ± 0.05 


1 TC 1 A 1 A 

3. /5 ± 0.10 


4ojo [re IIIJ 


A 00 _L A AO 

0.88 ± O.Oz 


A 1 A _L A A 1 
0.19 ± 0.01 




4ooo He II 


0.93 ± 0.03 






/nil rA*-T^7l 1 Ua T 

4 / 1 1 [Ar IVJ + He I 


A 00 J_ A AO 

O.Vz ± O.Oz 


A *7 1 1 A Al 
U. / 1 ± 0.01 




An Af\ V \ T-i 7'\ 

4/4U [Ar IVJ 


A /I O _l_ A AO 

0.43 ± O.Oz 


A OA _1_ A A1 

O.zO ± 0.01 




48ol Hp 


1 AA AA 1 ^ A £i 

100.00 ± 1.4o 


1 AA AA 1 1 A C 

100.00 ± 1.45 


1 AA AA 1 'I A A 

100.00 ± 1.44 


A C\'~i 1 T T . . T 

4yzl He I 


A O/; _l_ A AO 

0.80 ± O.Oz 


1 f\A J_ A AO 

1.04 ± O.Oz 


A C\1 _L A A/1 

0.93 ± 0.04 


A ncn r/~\ tttI 
4-yjy [U IIIJ 


1 OC _l_ CO 

1 /3.z5 ± z.5z 


186. 3 / ± Z.69 


1 AC 1 1 _l_ TA 

195.13 ± 2./9 


CAAT rr\ tttI 
jUU/ [U IIIJ 


C3 1 C7 _1_ T Tl 
531.5 / ± 1 . 1 J 


CTA 10 _1_ /Z iZf\ 

530.38 ± 6.60 


CO/1 '3 C _l_ 11 

584.35 ± 8.33 


jkjlj He I 


1 _l_ A AO 

l.o3 ± 0.03 


OT _l_ A AO 

z.z / ± 0.03 


1 1 _l_ A A/t 

2.1 1 ± 0.04 


5199 [N Ij 


A CT 1 A AO 

0.53 ± 0.02 


AIT 1 A AA 

0.13 ± 0.00 




CC10 r/~^i 1 1 1 n 

5518 [CI IIIJ 


A 1 A A 1 

0.28 ± 0.01 


A /I 1 A A 1 

0.42 ± 0.01 


A o/; 1 A AO 

0.26 ± 0.03 


5538 [CI IIIJ 


A ^ n _i_ A A 1 
0.1 / ± 0.01 


A OA _1_ A Al 

0.29 ± 0.01 




5755 [N Ilj 




A 1 A 1 A A 1 

0.10 ± 0.01 




58/0 He I 


1 A £.n 1 r\ 1 £. 

10.67 ± 0.16 


12.32 ± 0.18 


1 A AT 1 AIT 

10.0/ ± 0.1 / 


o3UU [U IJ 


001 _l_ A AC 

Z.81 ± 0.05 


r\ n A A A 1 
0. /4 ± 0.01 


1 1 A _L A AC 

1.19 ± 0.05 


6312 [S Illj 


1 T 1 1 A Al 

1.71 ± 0.03 


1 A A/1 

2.27 ± 0.04 


1 /CA 1 A AC 

1.60 ± 0.05 


o3o3 [U IJ 


0.53 ± 0.02 


A 1 A A 1 

0.23 ± 0.01 




c /I rxT ttI 

o54a [N IIJ 


1 ^ A A/1 

1.00 ± 0.04 


1 CA _L A AO 
1.50 ± 0.02 




o5o3 Ha 


2o4.01 ± 4.4o 


^on ^ 1 A CA 
2o /. 13 ± 4.50 


^ /I T 1 

2 / /.2o ± 4.31 


/rcQO rM ttI 

o5oj [JN IIJ 


^ ^ A AO 

5.54 ± U.U9 


4.4y ± U.U/ 


1 J- r\ A A 
l.o2 ± U.U6 


00/0 He I 


m ^ A AC 

2.92 ± 0.05 


O CO ^ A A/; 

3.59 ± 0.06 


_L A AC 

2. /6 ± 0.05 


/ 1 / [0 iij 


1 A 00 + A 17 


/; AQ ^ A 1 A 




6731 [S II] 


8.59 ± 0.14 


4.62 ± 0.07 


3.68 ± 0.08 


7065 He I 


2.58 ± 0.04 


2.69 ± 0.04 




7136 [Ar III] 


6.20 ±0.10 


10.57 ±0.17 




7281 He I 


0.49 ± 0.01 


0.66 ± 0.01 




7320 [O II] 


1.96 ±0.03 


1.62 ±0.03 




7330 [O II] 


1.67 ±0.03 


1.26 ±0.02 




9069 [S III] 


13.98 ±0.26 


25.60 ± 0.48 




am 


0.090 


0.470 


0.080 




960.95 


1643.00 


71.45 


EW(H/3) A 


155.3 


327.3 


37.0 


EW(abs) A 


3.65 


4.20 


0.05 



in units 10 ^'^ erg s ^ cm 
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Table 4. Extinction-corrected emission line fluxes (low-resolution FORS observations) 



Galaxy 
(ESO Program) 



Line 


NGC 346A No.l 


NGC 346A No. 2 


NGC 346A No. 3 


NGC 346B No. 1 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O II] 


75.53 ± 1.27 


94.10 ± 1.61 


105.08 ± 2.08 


133.94 ± 2.33 


3750 H12 


4.80 ± 0.43 


4.62 ± 0.58 




6.11 ± 1.15 


3771 Hll 


5.45 ± 0.37 


5.30 ± 0.44 




6.83 ± 0.80 


3798 HIO 


6.14 ± 0.31 


6.58 ± 0.42 




7.35 ± 0.70 


3820 He I 


0.90 ± 0.14 


L70 ± 0.28 






3835 H9 


8.68 ±0.30 


8.13 ±0.40 




11.11 ± 0.60 


3868 [Ne iii] 


36.74 ± 0.58 


41.12 ± 0.66 


38.28 ±0.75 


35.57 ± 0.62 


3889 He IH- H8 


20.65 ± 0.39 


20.43 ± 0.47 


20.28 ± 0.67 


21.50 ± 0.55 


3968 [Ne III] + H7 


27.79 ± 0.47 


29.72 ± 0.57 


27.00 ± 0.62 


28.32 ± 0.61 


4026 He I 


1.64 ±0.07 


1.93 ±0.10 




2.03 ± 0.14 


4101 HS 


26.63 ± 0.45 


26.35 ±0.51 


26.63 ± 0.55 


27.22 ± 0.56 


4340 H7 


46.69 ± 0.71 


47.94 ± 0.75 


46.20 ± 0.75 


46.14 ± 0.77 


4363 [O III] 


6.52 ±0.11 


6.81 ± 0.12 


5.91 ±0.18 


5.80 ± 0.14 


4387 He I 


0.36 ± 0.04 








4471 He I 


3.85 ± 0.07 


3.82 ± 0.08 


2.62 ±0.15 


4.02 ±0.11 


4711 [Arlv]H-Hel 


0.82 ±0.01 


1.35 ±0.05 






4740 [At IV] 


0.31 ±0.00 


0.70 ± 0.04 






4861 H/3 


100.00 ± 1.45 


100.00 ± 1.45 


100.00 ± 1.50 


100.00 ± 1.50 


4921 He I 


1.04 ± 0.04 


1.10 ±0.05 




1.06 ± 0.07 


4959 [O III] 


181.36 ± 2.61 


179.46 ± 2.56 


166.32 ± 2.47 


158.42 ± 2.31 


5007 [O III] 


551.58 ± 7.94 


525.90 ± 7.50 


488.05 ± 7.23 


481.13 ± 7.01 


JO /o He I 


11 1 g 1 r\ t n 

1 1.1 J ±0.1/ 


11 1 ^ 1 A 1 
11.31 ±0.1/ 


1 A _L A 1 


1 A on 1 A 1 




1 QQ -U n OA 




1 SzL ^ n 06 

i . J-H- ZlZ w.wu 


1 7A ^ n 06 
i . / D ZlZ W.WD 


Oj4o [IN llj 


n -!- f\ f\'2 

yj.yj ± U.Uj 


1.22 ±0.04 


1.37 ±0.07 


1 f^f^ -L A A< 

1.00 ± U.Uj 




oca 77 + A 

Z,OJ. / / ZC '-r.'-rj 


283.34 ±4.39 


283.74 ±4.56 


90^ /;i + A AQ 

Z.OJ.Ui ZlZ 


/rcoa r\T ttI 
[i\ llj 


z.Uj ± U.U4 


3.84 ± 0.07 


4.07 ±0.10 


A 1 A 1 A 


6678 Hp t 
uu / n.c 1 


a no + 06 
j.yjyj ZL w.wu 


2.99 ± 0.06 


2.95 ± 0.09 


a Ai ^ A 07 

J .W i ZlZ W.W / 


67 1 7 ttI 
/ i / [0 llj 


J.Vo It U.U / 


7.50 ±0.12 


7.91 ±0.15 


8 Q9 -k 1 6 
o.yz zt W. 10 


A7'^l rc ttI 


7C -1- M 


5.48 ± 0.09 


5.89 ±0.13 


0.4j ± W. Iz 


/uoj He 1 


M/1 -1- M M/1 
Z.U4 ii= 


2.00 ± 0.05 


1.91 ±0.08 


A.Kjj zt W.U/ 


71 '5 A r A»- tttI 

/ 1 JO [Ar iiij 


Q 1 Q _L A 1 /I 


7.11 ±0.12 


7.79 ±0.16 


C 1 1 -1- A 1 
0.11 zt U. 1 J 


0(Hp) 


C\ MAM 


0.105 


0.065 


M MAM 




OUZ.jU 


414.40 


339.80 


4 /W. JU 


bW(Hp) A 


281.3 


292.4 


55.9 


OCA 

259.8 


EW(abs) A 


3.55 


0.50 


2.05 


5.10 






Galaxy 








(ESO Program) 




Line 


NGC 346B N0.2 


NGC 346D No.l 


NGC 346D N0.2 


NGC 346D No. 3 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O II] 


90.86 ± 1.59 


150.56 ± 2.49 


76.18 ± 1.39 


99.17 ± 1.78 


3750 H12 


4.60 ± 0.54 


4.56 ± 0.55 






3771 Hll 


4.54 ± 0.44 


5.92 ± 0.54 




5.78 ± 0.66 


3798 HIO 


5.83 ±0.41 


6.25 ± 0.54 


5.56 ±0.39 


6.92 ± 0.54 


3835 H9 


8.83 ±0.39 


8.31 ±0.51 


7.87 ±0.35 


8.88 ± 0.47 


3868 [Ne iii] 


39.24 ± 0.64 


35.17 ±0.59 


38.66 ± 0.65 


36.30 ± 0.62 


3889 He IH- H8 


19.57 ± 0.43 


19.71 ±0.58 


20.44 ± 0.43 


22.41 ± 0.52 


3968 [Ne III] + H7 


29.21 ±0.53 


27.71 ±0.65 


28.25 ± 0.52 


28.89 ± 0.58 


4026 He I 


1.41 ±0.10 


1.69 ±0.13 


1.45 ±0.09 


2.00 ±0.14 


4101 US 


26.98 ± 0.47 


26.03 ± 0.61 


26.15 ±0.49 


26.41 ± 0.54 


4340 H7 


47.99 ± 0.73 


46.94 ± 0.80 


47.24 ± 0.74 


46.65 ± 0.76 


4363 [O III] 


6.82 ±0.13 


6.84 ±0.14 


7.59 ±0.15 


6.23 ±0.13 


4471 He I 


3.85 ±0.10 


3.73 ±0.10 


3.86 ± 0.09 


3.96 ±0.10 


4711 [Arlv]H-Hel 


1.33 ±0.06 






0.89 ± 0.06 


4740 [Ar IV] 


0.66 ± 0.06 






0.40 ± 0.06 


4861 H/3 


100.00 ± 1.45 


100.00 ± 1.48 


100.00 ± 1.46 


100.00 ± 1.48 


4921 He I 


0.93 ± 0.05 


0.96 ± 0.05 


0.94 ± 0.05 


1.11 ±0.06 


4959 [O III] 


176.70 ± 2.54 


159.00 ±2.28 


174.45 ± 2.52 


160.68 ± 2.34 
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5007 ro TTTl 


517 04 ± 7 41 


473 60 ± 6 78 

~ / ^1 •yJyJ _1_ \J . 1 yj 


5 1 7 5 1 ± 7 46 


476 84 ± 6 92 


S876 He T 


11 74 ± 1 8 

X X ■ / r 1 \J ■ X U 


10 41 ± 16 

X \j m r X 1 \j m X \j 


10 72 ± 17 


11 80 ± 19 

X X . uv/ _i_ yj . 1. y 


6312 [S ml 


1 49 ± 05 

X • Vy J \J m \J ^ 


1 69 ± 04 

A. m\j y — 1 — w ■ r 


1 92 ± 05 


2.20 ± 0.06 


6548 [N II] 


0.93 ± 0.04 


2.50 ± 0.06 


1.18 ±0.04 


1.53 ± 0.05 


6563 Ha 


283.10 ±4.40 


282.32 ±4.39 


282.08 ± 4.42 


282.86 ± 4.46 


6583 [N II] 


2.68 ± 0.06 


6.14±0.11 


2.58 ± 0.06 


4.34 ± 0.08 


6678 He i 


3.04 ± 0.07 


2.83 ± 0.06 


2.85 ± 0.06 


3.01 ± 0.07 


6717 [S II] 


4.01 ± 0.08 


11.80±0.19 


6.02 ±0.11 


7.77 ±0.13 


6731 [S II] 


2.88 ± 0.06 


8.37 ±0.14 


4.13 ±0.08 


5.87 ±0.11 


7065 He I 


2.13 ±0.05 


1.96 ±0.05 


2.21 ±0.06 


2.30 ± 0.06 


7136 [Ar III] 


7.23 ±0.13 


7.49 ±0.13 


7.67 ±0.14 


8.72 ±0.16 


C(H/3) 


0.075 


0.080 


0.055 


0.025 


i^(H/3)" 


534.30 


531.40 


350.20 


403.30 


EW(H/3) A 


173.0 


273.2 


274.9 


309.8 


EW(abs) A 


0.70 


1.35 


2.70 


5.65 






Galaxy 








(ESO Program) 




Line 


NGC 346D N0.4 


NGC 456A No.l 


NGC 456A N0.2 


NGC 456 A No. 3 




(69 C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69 C-0203fA)) 

\yjym \^ yj ^yj ^ \£ \. j j 


3727 ro Til 


100 98 ± 1 77 


223.88 ±3.61 


148.34 ±2.64 


1 70 44 ± 2 90 


3750 HI 2 


■J .^\J _1_ 1. .\J\J 


4.15 ±0.43 


3.50 ± 0.72 


yj.Jyj _l_ yj.yjj 


3771 HU 


6 23 ± 70 


5.08 ± 0.42 


4.09 ± 0.67 


5 78 ± 52 


3798 HIO 




5.78 ±0.38 


5.30 ± 0.60 


f, 40 + f) 47 


3820 He i 








X . V/ X 1 V/. X 


3835 H9 


8 88 ± 47 


8.88 ±0.36 


7.76 ± 0.60 


8 60 ± 42 


3868 FNe ml 


c!7 22 + 63 


24.59 ± 0.43 


30.09 ± 0.60 


2'? 09 + 47 


3889 He I + H8 


21 03 ± 50 


20.00 ± 0.47 


20.42 ± 0.64 


20 76 ± 50 


3968 TNe ml + H7 


27 92 ± 55 


25.75 ± 0.52 


27.39 ± 0.67 


25 94 ± 53 


4026 He i 


1 _|_ n 1 1 

X . VJ»J 1 \J. X X 


2.10 ±0.09 


1.78 ±0.16 


1.97 ± 0.13 


4068 rs Til 




1.52 ±0.07 




90 ± 10 


4101 H(5 


25 68 ± 51 


26.03 ± 0.49 


25.62 ± 0.60 


25 92 ± 51 


4340 H7 


45 on _|_ f) 74 


46.91 ±0.75 


47.17 ±0.79 


Af. 1 7 _|_ 74 


4363 ro ml 


6 58 ± 13 


4.53 ± 0.09 


5.07 ±0.14 


4 56 ± 1 1 

r ■ ^ yj J \j ■ X X 


4387 He i 




0.51 ± 0.04 




45 ± 05 


4471 He I 


3 65 ± 09 


3.99 ± 0.08 


3.68 ±0.12 


3 99 ± 1 

^.yy —1— 


4658 [Fe ml 




0.47 ± 0.05 




32 ± 04 

yj m ^ ^ — I — yj m yj r 


471 1 [Ar ivl + He i 

r /AX 1 1 \ 1 X V J 1 xxw X 


74 ± 06 








4740 TAr ivl 

~ 1 \\j 1 ixX A • J 


V/.-^T^ —1— \J .\J\J 








4861 WR 


1 00 00 ± 1 48 


100.00 ± 1.46 


100.00 ± 1.48 


1 00 00 ± 1 48 

X \j\J •\J\J —1— X .T^U 


4921 He I 

r ^ ^ X X xv^ X 


1 03 ± 05 


1.15 ±0.04 


1.16 ±0.08 


1 26 ± 06 

1. ..^yj _i_ yj.yjyj 


4959 ro ml 


1 59 28 + 2 32 


129.01 ± 1.86 


146.99 ±2.14 


13/; 01 + 1 no 

J- J\J . J- —1— 1. . y y 


4988 FFe ml 

\ y yj yj i^x V-' xxxj 




0.39 ± 0.04 




35 ± 01 


5007 ro ml 


475 79 ± 6 92 


379.19 ±5.44 


426.61 ±6.17 


395 52 ± 5 73 


5518 rn ml 




0.48 ± 0.03 


0.45 ± 0.06 


27 + 03 


5538 rn ml 

^ ^ ^ yj L^^x XXXJ 




0.32 ± 0.03 


0.27 ± 0.05 


26 ± 03 


5755 TN III 




0.17 ±0.00 






5876 He i 

^ xj 1 \J 1. X^ X 


1 96 ± 18 

XV./. _1_ V./ . X (J 


11.44 ±0.18 


11.20 ±0.19 


11 36 ± 18 

X X . ^ _1_ V/ . X ij 


6312 rs ml 


2 00 ± 05 


1.87 ±0.04 


1.55 ±0.06 


1 83 ± 05 

X — 1 — yj wXy 


6548 TN III 


1 55 ± 05 

X _1_ yj.yj^ 


2.82 ± 0.06 


1.29 ±0.05 


1 29 ± 04 


6563 Ho- 


27 ± 4 45 


284.35 ± 4.43 


284.30 ± 4.46 


284 51 ± 4 47 

yj r . ^ X 1 r . r / 


6583 [N II] 


3.76 ± 0.08 


8.04 ±0.14 


5.30 ±0.11 


4.89 ± 0.09 


6678 He i 


2.98 ± 0.07 


3.09 ± 0.06 


3.09 ± 0.08 


3.08 ± 0.07 


6717 [S II] 


8.00 ±0.14 


9.76 ±0.16 


7.28 ±0.13 


6.59 ±0.12 


6731 [S II] 


5.78 ±0.10 


8.14 ±0.14 


5.29 ±0.10 


5.00 ±0.10 


7065 He I 


2.13 ±0.06 


2.65 ± 0.06 


2.18 ±0.07 


2.37 ± 0.06 


7136 [Ar III] 


7.73 ±0.14 


8.20 ± 0.14 


7.90 ±0.15 


7.94 ±0.14 


7320 [O II] 




3.96 ± 0.08 






7330 [O II] 




3.49 ± 0.07 






c(m 


0.005 


0.190 


0.155 


0.160 




404.70 


371.90 


214.70 


246.60 


EW(H/3) A 


265.4 


654.3 


254.9 


575.4 
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EW(abs) A 


5.20 


0.80 


0.50 


3.15 






Galaxy 










(ESQ Program) 




Line 


UM 420 No. 2 


CAM 0357-3915 


TOL 0513-393 


NGC 6822V No.l 




(69 C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69 C-0203fA~)") 


3727 rO TTl 


918 1? + 4 97 


82.50 ± 1.50 


47.81 ± 0.83 


on 0/; + 1 07 


3750 H12 




3.57 ± 0.59 


3.83 ±0.35 


3 24 ± 80 


3771 Hll 




3.71 ±0.50 


4.52 ± 0.34 


4.16 ± 0.74 


3798 H10 




5.11 ±0.52 


5.25 ±0.31 


4 86 + 66 


3820 He T 




1.11 ± 0.21 


0.78 ±0.16 


1 48 ± 33 


383S HQ 


6 89 + 1 23 


6.63 ± 0.49 


6.67 ± 0.28 


1 . J\J _]_ V./ . \j 1 


3868 TNe ml 


40 29 + 1 58 


51.52 ±0.96 


43.14 ± 0.72 


41 70 + 82 


3889 He T + H8 


18 37 ± 1 35 

1 _1_ X . 


18.51 ±0.58 


15.34 ±0.34 


1 8 54 ± 7 1 

X u ■ ^ r J \j all. 


3968 FNe ml + H7 


30 32 ± 1 40 

£-1 _1_ X ,^\J 


31.45 ±0.70 


27.94 ± 0.50 


28 12 ± 75 


4026 He T 




1.31 ±0.20 


1.41 ±0.10 


1 63 ± 20 


4068 rs TTl 






0.90 ± 0.08 


0.74 ± 0.17 


4101 US 


2fi fifi + 1 17 


25.47 ± 0.59 


22.64 ± 0.42 


2^ Q-i + 65 


4340 H7 


49.21 ± 1.37 


48.90 ± 0.86 


43.15 ±0.68 


4/; 7/; _i_ 83 


4363 rO TTTl 


6 51 ± 62 


13.61 ±0.33 


14.76 ± 0.25 


5 80 ± 18 


4387 He T 




0.58 ±0.17 


0.48 ± 0.08 


64 + 1 3 


4471 He I 




3.68 ±0.18 


3.71 ±0.10 


415 + 015 


4658 TFe tttI 




0.76 ± 0.12 


0.36 ± 0.05 




4686 He tt 

~\J (J \J X X\^ IX 




1.77 ±0.14 


1.02 ±0.06 




471 1 TAr TVl + He T 




1.71 ±0.16 


2.40 ± 0.07 


go + 09 


4740 TAr TVl 

r / i\J 1 / V 1 X V J 




1.35 ±0.15 


1.50 ±0.06 


37 ± 06 

\Jw^ 1 _1_ \J .\J\J 


4861 WH 


1 nn nn + 2 03 


100.00 ± 1.54 


100.00 ± 1.48 


1 00 00 + 1 51 

1 \J\t . \J\J _L X X 


4921 He T 

r ^ ^ i X xv^ X 




0.70 ±0.10 


1.20 ±0.06 


1 08 ± 09 


49S9 rO TTTl 


180 80 + 3 35 

J- V/. V/ —1— J .J J 


221.05 ± 3.32 


246.88 ± 3.62 


1 04 21 + 2 71 


4988 TFe tttI 




1.18 ±0.13 






5007 lO TTTl 


547 22 ± 9 67 


664.73 ± 9.88 


747.31 ± 10.93 


567 64 ± 8 30 

»y W / .\J~ —1— yj.^\J 


5518 \C\ TTTl 




0.33 ±0.10 


0.32 ± 0.05 


40 ± 07 


5538 rn TTTl 




0.38 ± 0.09 


0.19 ±0.05 


^8 + 06 


5876 He T 

^ xj 1 \J 1. X^ X 


10 25 ± 42 

l.\J 1 \J t^T £^ 


10.39 ± 0.22 


11.37 ± 0.19 


11 84 ± 20 

XX- u r 1 \j M \j 


6300 ro Tl 


4 82 ± 32 


2.29 ±0.11 


2.00 ± 0.05 




6312 rs TTTl 




1.30 ±0.09 


1.23 ±0.05 


1 Qi + 06 

J- . 7 J- —1— V7.V/VJ 


6363 ro Tl 


1 90 ± 24 


0.51 ± 0.07 


0.65 ± 0.04 




6548 FN TTl 


4 70 ± 27 






97 ± 05 


6563 Wa 


285 07 ± 5 52 






287 21 ±4 '^6 


6583 [N IT] 


11.04 ± 0.41 


A 1 r\ 1 ■I 
4.Di ± U.i4 


j.Z / ± U.U / 


3.25 ± 0.08 


6678 He i 


3.27 ± 0.25 


2.83 ±0.12 


2.93 ± 0.07 


3.18 ±0.07 


6717 [S II] 


20.03 ± 0.55 


5.93 ±0.16 


5.13 ±0.10 


4.26 ± 0.09 


6731 [S II] 


15.10 ±0.47 


4.93 ±0.14 


4.14 ±0.08 


3.17 ±0.07 


7065 He i 


3.05 ± 0.29 


3.17 ±0.12 


4.00 ± 0.08 


2.55 ± 0.07 


7136 [At tit] 


6.84 ± 0.40 


3.73 ±0.13 


4.36 ± 0.09 


9.50 ±0.17 


7281 He I 








0.63 ± 0.05 


7320 [O IT] 




1.41 ±0.11 


1.07 ±0.04 


1.21 ±0.05 


7330 [O II] 




1.00 ±0.10 


0.98 ± 0.04 


0.93 ± 0.04 


C(H/3) 


0.350 


0.235 


0.145 


0.590 


F(H^)'^ 


13.99 


74.42 


68.84 


94.56 


EW(H/3) A 


106.7 


167.6 


384.8 


179.9 


EW(abs) A 


0.40 


0.65 


5.95 


0.50 






Galaxy 










(ESQ Program) 




Line 


NGC 6822V No.2 


TOL 2138-405 No. 1 TOL 2146-391 No. 1 


TOL 2146-391 No.2 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O II] 


88.08 ± 2.44 


131.22 ±2.31 


80.98 ± 1.59 


78.49 ± 1.70 


3750 H12 


5.92 ± 1.34 


3.77 ± 0.49 


4.83 ±0.59 


3.52 ± 0.79 


3771 Hll 


4.61 ± 1.20 


4.58 ± 0.50 


5.19 ±0.59 


5.16 ±0.72 


3798 HIO 


4.95 ± 1.18 


6.07 ± 0.48 


7.22 ± 0.58 


6.47 ± 0.65 


3835 H9 


7.32 ± 1.06 


7.75 ± 0.52 


9.43 ± 0.59 


9.89 ± 0.68 


3868 [Ne iii] 


43.70 ± 1.03 


56.58 ± 1.05 


48.06 ± 0.93 


48.11 ± 1.01 


3889 He I + H8 


19.66 ± 1.06 


20.59 ± 0.60 


20.58 ± 0.65 


20.33 ±0.71 
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3V00 [JNe IIIJ + H/ 


OA <;a _i_ 1 1 
30.00 ±1.12 


OO O/l 1 ATI 

33.34 ± 0. /I 


11 /1A_LATC 

31.40 ± 0. /5 


OA TC ^ A OA 

30. /5 ± 0.80 


4Uzo He I 




1 1 A 

2.16 ± 0.23 


'I A 1 1 A 1 

2.01 ± 0.21 


1 AA 1 A OA 

1.90 ± 0.30 


Af\iio rc ttI 
4Uoo \p IIJ 






1 £.1 _l_ A 

1.63 ± 0.22 




/1 1 A 1 T T r 
41U1 Ho 


T/I T C 1 A AC 

26.75 ± 0.95 


r\n 1 A 1 

2o.07 ± 0.61 


'^n T3 1 A C 

27.23 ± 0.65 


TT /CI 1 A /CA 

27.61 ± 0.69 


A 1 Ar\ T T 

4340 H7 


A n nc\ 1 1 AC 

47.79 ± 1.05 


An 1 m 1 A O'^ 

47.36 ± 0.82 


A on 1 A 

48. o7 ± 0.88 


AO n A 1 A A 1 

48.74 ± 0.91 


43o3 [U IIIJ 


o.o3 ± 0.2/ 


9.66 ± 0.26 


1 T7 _l_ A OA 

13.2/ ± 0.30 


1 _L A ic 
13.66 ± 0.36 


43o / He I 


A OA _l_ A A1 

O.oO ± 0.01 








A An ^ T 1 

447 1 He I 


on 1 A 1 A 

3.87 ± 0.19 


/I 1 1 A 1 A 

4.21 ± 0.19 


O C 1 A 1 C 

3.58 ± 0.15 


/I 1 A 1 A 00 

4.10 ± 0.22 


4ojo [re IIIJ 




1 A/1 _l_ A 1 "3 

1.04 ±0.13 


1 AC 1 A 1 

1.05 ± 0. 12 


A CT 1 A 1 A 

0.5 / ± 0.10 


4ooo He II 




1 tZI 1 A 1 /I 

1.63 ± 0.14 


/I A _L A 1/1 

2.40 ± 0. 14 


AT 1 A 1 

2.0 / ± O.lo 


47 11 [Ar IVJ + He I 


1 A /I 1 All 

1.04 ±0.13 


1 /I 1 AIT 

1.4o ± 0.13 


A f\ 1 A 1 /I 

2.40 ± 0.14 


/I 1 AIT 

2.43 ± 0.17 


An Af\ TA^T^rl 

4/40 [Ar IVJ 


A 1 A 1 ^ 

0. /2 ± 0. 12 


1 A/C _l_ A 1 /I 

1.06 ± 0.14 


1 /I C _L A 1 

1.45 ± 0. 12 


1 1 /I _l_ A 1 

1.14 ± 0.13 


4ool Hp 


1 A A A A _!_ 1 

100.00 ± l.o3 


1 A A A A _l_ 1 C C 

100.00 ± 1.55 


1 A A A A _L 1 CiC 

100.00 ± 1.56 


1 A A A A _L 1 CA 

100.00 ± 1.59 


4921 He I 


1 11 1 A 1 1 

1.13 ± 0.1 1 


A 00 1 A 1 

O.o3 ± 0.12 


A A 1 1 A AA 

0.91 ± 0.09 


A A 1 1 A 1 

0.91 ± 0.12 


4939 [(J IIIJ 


1 m 01 _L AO 
192.61 ± 2.93 


OO/:; 00 1 "> A t 

226.00 ± 3.41 


'^Al /I A _l_ A/1 

201.40 ± 3.04 


1 A/1 A/1 _L AO 

194.04 ± 2.9o 


4900 [re IIIJ 




1 11 1 r\ 1 A 
1.11 ±0.14 


A AC _1_ A A A 

0.95 ± 0.09 


1 /I _L A 1 /I 
1.64 ± 0.14 


5007 [O IIIJ 


CC\iZ IT 10 AC 

596.13 ± 0.95 


£.on 1A 1 1 A "^C 

6o7.30 ± 10.25 


C A A 1 1 on 

594.32 ± 8.87 


CT1 AC\ 1 

573.40 ± 8.68 


JO /o He I 


11 Ar\ 1 A 00 

1 1.49 ± 0.23 


1 1.62 ± 0.24 


A AO _l_ A OA 

9.92 ± 0.20 


A CT 1 API 

9.5 / ± 0.21 


6300 [O Ij 




A*7 1 All 

3.07 ± 0.1 1 


01c 1 A AO 

2.15 ± 0.08 


1 A/C 1 A 1 A 

1.96 ± 0.10 


6312 [S IIIJ 


1 *70 1 A AO 

1.78 ± 0.08 


1 £.n 1 A 1 A 

1.67 ± 0.10 


1 c£ 1 A r\n 

1.56 ± 0.07 


1 /I 1 A AA 

1.43 ± 0.09 


o3o3 [vJ IJ 




A A/; _L A AO 

0.96 ± 0.08 


A AA _i_ A r\n 
0.90 ± 0.0/ 


ATI ^ A AO 
0. / 1 ± 0.08 


6548 [N llj 


1 A 1 1 A AT 

1.01 ± 0.07 


1 A 1 A 1 

3.43 ± 0.12 


A AO 1 A A/C 

0.98 ± 0.06 




0J03 Ha 


286. /3 ± 4.68 


283.59 ± 4.61 


OTA £i A ^ A C /I 

2 /9.64 ± 4.54 


•^TO AT \_ A iZr\ 

llis.y 1 ± 4.60 


0JS3 [N IIJ 


3.18 ± 0. 1 1 


LZ.Z4 ± 0.25 


01 1 A 1 A 

2.83 ± 0.10 


OA All 

2.39 ± 0.1 1 


uu / nc 1 


9 QQ _i_ n in 


Q 1 1 -1- n 1 9 
J. 1 1 m u. iz 


z. / in u.zu 


9 OQ -1- A 90 


6717 [S II] 


5.01 ± 0.12 


11.04 ± 0.23 


6.65 ± 0.15 


6.12 ± 0.16 


6731 rs III 


3 67 ± 1 


9.77 ± 0.21 


5 32 ± 1 3 


4.67 ± 0.14 


7065 He I 


2.51 ±0.09 


3.70 ±0.14 


2.89 ± 0.09 


2.53 ± 0.10 


7136 [Arm] 


8.87 ±0.18 


7.82 ± 0.20 


4.67 ±0.12 


4.39 ± 0.14 


7281 He I 


0.67 ± 0.06 








7320 rO III 


1.18 ±0.06 


2.46 ±0.11 


1.24 ± 0.07 




7330 rO III 


0.87 ± 0.06 


1.96 ±0.12 


1.22 ± 0.08 




C(\{B) 


0.605 


0.305 


0.315 


0.305 




38.46 


34.51 


66.98 


50.64 


VW{\^R\ A 
!_, vv ^n.y(j ) £\ 


176.1 


254.5 


31 3 Q 


978 7 


li W(,a.DS ) A 


0.55 


1.05 


i .ZJ 


U.oU 




Galaxy 










(ESQ Program) 






Line 


TOL 2240-384 
(69.C-0203(A)) 


UM 160 No.l 
(69.C-0203(A)) 






3/2/ [vJ IIJ 


64.03 ±1.31 


105.84 ±3.01 






3 /jO H12 


4.59 ± 0.83 








O'TT 1 Ul 1 

3 / / 1 HI 1 


5.57 ± 0.62 








3 /9o HIO 


5.99 ± 0.59 








3o20 He I 


1.63 ±0.29 








3o3j H9 


7.91 ±0.57 


7.11 ± 1.14 






3ooo [Ne IIIJ 


43.18 ±0.87 


32.67 ± 1.07 






icon Ua T 1 ijc 
3oo9 He I + Ho 


15.53 ±0.61 


20.91 ± 1.29 






OA/^O rXT^ tttI I TIT 

39do [Ne IIIJ + H/ 


29.49 ±0.71 


24.82 ± 1.15 






A A-^/C T T 

402o He I 


1.85 ±0.24 








yfA/ro rc ttI 
4000 [0 IIJ 


0.76 ±0.16 








Aim HA 


23.34 ±0.61 


23.30 ± 1.06 






4340 H7 


42.98 ±0.81 


44.20 ± 1.16 






4363 [O III] 


13.87 ±0.32 


8.62 ± 0.40 






4471 He I 


4.03 ±0.17 


4.04 ± 0.27 






4686 He II 


1.76 ±0.15 








4711 [Ariv] + Hel 


2.49 ±0.15 








4740 [Ar IV] 


1.52 ±0.15 








4861 H/3 


100.00 ± 1.60 


100.00 ± 1.82 






4921 He I 


1.06 ±0.10 








4959 [O III] 


213.39 ±3.29 


180.63 ±3.01 






5007 [O III] 


644.11 ±9.83 


565.00 ±9.17 
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Table 4. 



— Continued. 


^7^^ TM ttI 


M /I C -1- M MQ 
U.4o it U.Uo 




JO /D rlc 1 




i i .ou It u.:)U 


f.-i(\(\ rr> t1 


z.l J It U.Uo 


Z.7O It U. 


p.'T, 1 9 ITll 
OJlZ [o lllj 


U.Q / □= U.U / 


1 7^ -1- n 1 1 

1 . / J It U. i i 


f.-if.-i rr> t1 

OjOJ) \\J IJ 


n 79 ^ n 07 

U. /Z It U.U / 


n 79 -1- n 1 1 

U. /Z It U. i i 




707 SA -j- zl f^Q 

Z,OZ,.J't- IE '-T.xjy 


f^7 -1- S 07 

ZoJ.U/ HI J.UZ 


fiSS^ TNT TTl 

[IN llj 


-J.Wl III \J.L'-T 


'-T.J'-T III W. i / 


6678 He I 


2 5 1 ± 09 


3 02 ± 15 


6717 [S II] 


3.75 ±0.10 


10.21 ±0.26 


6731 [S II] 


3.05 ± 0.09 


7.62 ±0.21 


7065 He I 


4.60 ±0.12 


3.26 ±0.14 


7136 [Arm] 


2.41 ± 0.09 


5.77 ±0.19 


7281 He I 




0.64 ± 0.09 


7320 [O II] 




1.85 ±0.11 


7330 [O II] 




1.38 ±0.10 


c{m 


0.815 


0.470 


i^(H/3)" 


72.83 


27.43 


EW(H/3) A 


274.6 


255.3 


EW(abs) A 


5.55 


5.45 



in units 10 erg s ^ cm 
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Table 5. Extinction-corrected emission line fluxes (medium-resolution FORS observations) 



Galaxy 
(ESQ Program) 



Line 


NGC 346A No.l 


NGC 346A No. 2 


NGC 346A No. 3 


NGC 346B No.l 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O 11] 


89.43 ± 1.39 


94.81 ± 1.47 


116.32 ± 1.81 


155.64 ± 2.41 


3750 H12 


4.54 ±0.13 


3.54 ± 0.11 


2.95 ± 0.23 


4.53 ± 0.14 


3771 Hll 


5.24 ± 0.13 


4.38 ±0.12 


4.00 ± 0.21 


5.16 ±0.14 


3798 HIO 


6.96 ± 0.15 


5.62 ±0.13 


4.83 ± 0.20 


6.47 ±0.15 


3820 He I 


1.15 ± 0.05 


1.01 ±0.05 




1.30 ±0.07 


3835 H9 


8.93 ±0.17 


8.00 ±0.15 


6.91 ± 0.21 


9.06 ± 0.18 


3868 [Ne iii] 


45.71 ± 0.70 


40.84 ± 0.62 


42.26 ± 0.66 


41.06 ±0.63 


3889 He IH- H8 


22.98 ± 0.36 


20.91 ±0.33 


20.24 ± 0.34 


22.78 ± 0.36 


3968 [Ne III] + H7 


3L27 ± 0.48 


29.54 ± 0.45 


27.14 ± 0.44 


29.27 ± 0.45 


4026 He I 


2.12 ± 0.05 


1.93 ±0.05 




2.39 ± 0.06 


4101 H(5 


28.73 ± 0.43 


28.48 ± 0.43 


26.31 ± 0.41 


28.29 ± 0.43 


4340 H7 


50.18 ± 0.73 


46.10 ±0.67 


47.19 ± 0.69 


49.08 ± 0.72 


4363 [O III] 


7.43 ±0.11 


6.49 ±0.10 


6.28 ± 0.12 


6.16 ±0.10 


4387 He I 


0.54 ± 0.02 


0.42 ± 0.02 






4471 He I 


4.13 ±0.07 


4.06 ± 0.07 


3.17 ± 0.08 


4.12 ± 0.07 


4711 [At IV] H-Hel 


0.79 ± 0.03 


1.31 ± 0.04 


1.21 ± 0.06 




4740 [At IV] 


0.21 ± 0.02 


0.62 ± 0.03 


0.48 ± 0.05 




4861 H/3 


100.00 ± 1.43 


100.00 ± 1.42 


100.00 ± 1.43 


100.00 ± 1.43 


4921 He I 


1.21 ± 0.03 


1.00 ±0.01 


0.79 ± 0.05 


1.10 ±0.03 


4959 [O III] 


181.31 ± 2.59 


173.49 ± 2.47 


169.97 ± 2.43 


163.68 ±2.34 


4988 [Fe III] 








0.61 ±0.03 


5007 [O III] 


547.45 ± 7.81 


515.86 ±7.33 


483.33 ±6.90 


486.69 ± 6.94 


5015 He I 


2.37 ± 0.04 


3.19 ±0.05 


2.09 ± 0.06 


2.48 ± 0.04 


5518 [CI III] 


0.59 ± 0.02 


0.32 ± 0.02 


0.34 ± 0.04 


0.36 ± 0.02 


5538 [CI III] 


0.29 ± 0.02 


0.27 ± 0.02 


0.36 ± 0.03 


0.25 ± 0.02 


JO /o He I 


11 /lO-LAIT 


1 f\ nc _!_ r\ 1 

lU. /o ± U.lo 


1 n n A _i_A liC 


11 in _!_ r\ 1 n 
1 i.lU ±0.1/ 


Dj iZ [o lllj 


i.ou zc yj.yjj 


1 .ZV It U.UJ 


i.OO It U.U^ 


1 Qi -U n n J. 
L.y 1 It u.Ut- 


A^i/l G TM ttI 
Oj4o [i\ lij 


1 .U4 it U.UZ 


i . J4 it U.Uj 


1 Al J- f\ f\A 
1 .01 it U.U4 


z.Uz it U.U4 


UJUJ ntx. 


Z,OJ.Z.\J HZ T-.JO 


283.39 ±4.37 


283.34 ±4.39 


oo'j 01 _L 4_ -20 
Z.OJ. 01 m '-r.jy 


OJOj [JN IIJ 


ZA/ dz U.U4 


3.93 ± 0.07 


5.06 ± 0.09 


j.jj ± u.uy 


6678 Hp t 


^ OS -1- OS 


3.00 ± 0.05 


2.96 ± 0.06 


^ in -u n OS 

J. 1\J HZ W. WJ 


1 rc ttI 
/ i / [0 llj 


it Kj.K) 1 


7.17±0.11 


7.78 ±0.13 


Q n^ -1- n 1 ^ 
y.KJj it v.ij 


0/31 [0 UJ 


z.o-5 it U.Uj 


5.19 ±0.08 


5.67 ±0.10 


1 nil 
O.DJ it U. 1 1 


/UOj He 1 


Z.U4 it U.U4 


2.07 ± 0.04 


2.07 ± 0.04 


1 A -U n n/i 
z. 10 it U.U4 


7 1 r A»- tttI 
/ IjO [AT lllj 


o.UU it U. 1 J 


6.88 ±0.11 


7.95 ±0.13 


1 _i_ n 1 '2 
0. iz it u. 1 J 




n 1 


0.070 


0.090 


n 1 A^ 
U. IOj 


^(Hpj 


1 1 (\C\ 

J i / .uu 


381.30 


301.10 


A 'in 

4jOoU 


bW(Hp) A 


286.1 


309.2 


67.5 


z41.U 


EW(abs) A 


0.90 


0.35 


0.25 


0.80 






Galaxy 










(ESQ Program) 




Line 


NGC 346B No. 2 


NGC 346D No.l 


NGC 346D N0.2 


NGC 346D No. 3 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O II] 


84.73 ± 1.31 


177.00 ±2.72 


87.73 ± 1.36 


115.25 ± 1.78 


3750 H12 


3.34 ± 0.13 


3.73 ±0.10 


3.72 ±0.11 


3.77 ± 0.10 


3771 Hll 


4.26 ±0.13 


5.05 ±0.10 


4.57 ±0.11 


4.83 ±0.10 


3798 HIO 


5.38 ±0.13 


5.72 ±0.11 


5.63 ±0.12 


5.92 ±0.12 


3820 He i 




1.12 ±0.05 


0.96 ± 0.05 


0.98 ± 0.04 


3835 H9 


7.71 ±0.16 


8.00 ±0.14 


7.81 ±0.15 


8.16 ±0.14 


3868 [Ne iii] 


38.78 ±0.59 


38.71 ±0.59 


39.64 ±0.61 


40.21 ±0.61 


3889 He IH- H8 


20.93 ± 0.33 


21.39 ±0.33 


21.18 ±0.33 


21.85 ±0.34 


3968 [Ne III] + H7 


28.33 ± 0.44 


28.90 ± 0.44 


29.01 ± 0.44 


29.82 ± 0.45 


4026 He I 


1.88 ±0.06 


1.96 ±0.04 


1.97 ±0.05 


2.09 ± 0.05 


4068 [S II] 




1.24 ±0.03 


0.78 ± 0.03 


0.97 ± 0.03 


4076 [S II] 




0.40 ± 0.02 


0.26 ± 0.03 


0.38 ± 0.02 


4101 U6 


27.31 ±0.41 


28.07 ± 0.42 


26.93 ±0.41 


27.77 ± 0.42 


4340 H7 


46.63 ± 0.68 


48.43 ± 0.70 


46.65 ± 0.68 


49.83 ±0.73 
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Table 5. — Continued. 



43o3 [U IIIJ 


"J A _l_ A 1 A 

0.34 ± U.iU 


£Z in 1 A 1 A 

0.3 / ±0.10 


AC _L A 1 A 

o.4o ± 0.10 


C /I _l_ A 1 A 

0.43 ± 0.10 


4387 He I 




A iZr\ 1 A AO 

O.oO ± 0.03 


A C /I 1 A AO 

0.54 ± 0.03 


A £ 1 A AO 

0.68 ± 0.03 


A Al 'i T T.^ T 

44 / i He I 


"3 _L A AT 
3.0 / ± U.U/ 


AA _L A r\/Z 

3.yo ± o.oo 


/I AO _1_ A AT 

4.08 ± 0.0/ 


A 1 A _l_ A AT 

4. IV ± 0.0/ 


Anil TA^T-irl 1 T T 

4/11 [Ar IVJ + He I 




r\ £.0 _i_ A AO 
0.00 ± O.Oz 


A TA _L A AO 

0. ly ± 0.03 




4740 [Ar IVJ 




A 1 £ 1 A A 1 

O.lo ± 0.01 


A /I 1 A AO 

0.z4 ± O.Oz 




4ooi Hp 


1 AA AA _L 1 /I 

lUU.UU ± 1.4z 


1 AA AA _l_ 1 /I 

100.00 ± 1.4z 


1 AA AA _L 1 /I 

100.00 ± 1.43 


1 AA AA _l_ 1 /I 

100.00 ± 1.43 


A C\'~) 1 T T T 

4yzi He I 


1 1 _1_ A AO 

l.lz ± U.U3 


1 A/1 _L A AO 

1.04 ± O.Oz 


1 AA _l_ A AO 

i.oy ± 0.03 


1 /I _l_ A AO 

l.z4 ± 0.03 


4959 [O Illj 


1 T A A A 1 AO 

170.90 ± 2.43 


1 C A T3 1 T7 

159.33 ± 2.27 


1 TA TO 1 /I 

170. 7z ± Z.43 


1/C/ITC 1 00c 
164.75 ± Z.35 


49so [re IIIJ 


A on _L A A'3 

0.89 ± 0.03 


A _l_ A AO 

0.23 ± 0.02 


A OA _l_ A AO 

0.30 ± O.Oz 




jUU/ [(J IIIJ 


503. 1 / ± /. 15 


Ann CO _i_ £Z iZCi 
4/0.52 ± 6.69 


CIO CC _LT 00 

518. JJ ± /.38 


A OA 11 _i_ /I 

480.1 1 ± 6.84 


5015 He I 


/I 1 1 A A /I 

2.41 ± 0.04 


C /I 1 A A /I 

2.54 ± 0.04 


00c 1 f\ C\ A 

2.35 ± 0.04 


TO 1 A AC 

2.72 ± 0.05 


55 lo [CI IIIJ 


A T ^ A A'^ 

0.3s ± 0.02 


A OA _L A A 1 
0.39 ± 0.01 


A OA \_ A AO 

0.39 ± 0.02 


A OA _L A AO 
0.39 ± 0.02 


ccoo r/~'i tttI 
55Jo [CI IIIJ 


A T3 _l_ A AO 

0.23 ± 0.02 


A _L A A 1 

0.38 ± 0.01 


A OA _1_ A AO 

0.39 ± 0.02 


A OT _L A AO 
0.3 / ± 0.02 


5o /o He I 


1 A no _L A 1 

10. /o ± 0.16 


1A 1A_I_A 1C 

10.19 ± 0.15 


1 A TC _L A 1 

10. /5 ± 0.16 


1 1 A/1 _L A 1 T 
11.04 ± 0.1 / 


/TO lore tttI 
Ojiz [o IIIJ 


1 00 -I- A A'2 

1.9/ ± O.Oj 


1 OA -1- A AO 

1.80 ± O.Oj 


1 1 -1- A A/1 

1.81 ± 0.04 


AA -1- A A/f 

/.Oo ± 0.04 


/;<;/L8 TM ttI 
OJ^o [IN llj 


1 1 ^ A a:! 


00 -I- A AC 


1 -1- n ozi 
1 .yj in 


OA -1- n fizL 
/./o in u.U'T 


6563 Ha 


283.41 ±4.37 


283.02 ±4.37 


283.36 ±4.38 


282.95 ±4.37 


6583 TN III 


2 87 ± 05 


6 72 ± 1 1 


3 29 ± 06 


4 71 ± 08 


6678 He i 


3.26 ± 0.05 


2.85 ± 0.05 


2.95 ± 0.05 


3.04 ± 0.05 


6717 rs Til 

\j / J. / iij 


4 o-^ + 07 


12.00 ±0.19 


6.16 ±0.10 


7.71 ± 0.12 


6731 [S II] 


3.03 ± 0.05 


8.51 ±0.14 


4.36 ± 0.07 


5.98 ±0.10 


7065 He i 


2.04 ± 0.04 


1.99 ±0.04 


2.09 ± 0.04 


2.19 ± 0.04 


71 36 [Ar TiTl 


7 24 ± 1 2 


7.67 ±0.13 


7.68 ±0.13 


7.99 ± 0.13 




0.070 


0.115 


0.060 


0.070 




557.60 


536.00 


359.30 


392.60 


WJ(\^R\ A 

!_, VV ^^O jJ ) rX 


1 7R 7 
1 / 0. / 


349.2 


367.1 


J 1 o.y 


W(,aDS ) A 


U./J 


0.45 


1.00 


V.J J 






Galaxy 










(ESO Program) 




Line 


JNLfC j4oU JNO.4 


NGC 456A No.l 


NGC 456A N0.2 


XT/"*/"* /1CAA \T/A 

JNUC 450 A rSO. J 




/"/^Q AOA^/'A^^ 

(,oy.c-o/oj(Ajj 


(69.C-0203(A)) 


(69.C-0203(A)) 


(oy.C-0/Oj(Ajj 


3727 [O Ilj 


123.48 ± 1.91 


229.94 ± 3.55 


132.81 ±2.08 


1 nr\ 1 A 1 A /I 

170.10 ± 2.64 


3 /jU Hlz 


1 CO 1 A 1 

3.59 ± 0.12 


3.68 ± 0.09 


6.42 ± 0.23 


/I /1 _L A 1 

4.43 ± 0.12 


1 U" 1 1 

3 / /I HI 1 


4.56 ± 0.12 


4.69 ±0.10 


7.15 ±0.20 


1 A TC _L A 1 A 
10. /5 ± 0.19 


'jnCiO T T 1 A 

3 /Vo HIU 


5.65 ± 0.13 


5.99 ±0.11 


9.13 ±0.20 


A /n _L A 1 

6.4/ ± 0.13 


3ozl) He I 


1 1 A ^ A AC 

1.10 ± 0.05 


1.20 ±0.04 




1 A A _L A A/1 

1.00 ± 0.04 


3o3j Hy 


n OA A 1 g 

/.99 ± 0.15 


8.79 ±0.15 


9.94 ± 0.20 


AA _l_ A 1 A 

8.90 ± 0.16 


3868 [Ne Illj 


41.21 ± 0.63 


24.69 ± 0.38 


27.81 ±0.44 


C 1 A /I A 

25.33 ± 0.40 


Toon r I ^ T 1 Tjo 

3oo9 He I + H6 


21 Ay ± 0.34 


20.71 ±0.32 


21.59 ±0.35 


1 TO _l_ A /I 

Zi.15 ± 0.34 


TOiCO rXT^ tttI I TUT 

3965 [JNe IIIJ + til 


29.38 ± 0.45 


25.22 ±0.38 


26.88 ± 0.42 


OC £iA _l_ A A(\ 

Z5.o4 dz 0.40 


40/6 He I 


AC _l_ A AC 

2.05 ± 0.05 


1.97 ±0.04 


1.51 ±0.05 


1 /t _l_ A A/I 

Z.14 ± 0.04 


Ar\iZO rc ttI 
406o [a IIJ 


A A /I A A /I 

0.94 ± 0.04 


1.30 ±0.03 


0.73 ± 0.04 


A TC _l_ A AO 

0./5 ± 0.03 


Ar\niZ rc ttI 
40/6 [a IIJ 


A '50 _L A A/1 

0.33 ± 0.04 


0.48 ± 0.02 


0.26 ± 0.04 


A OA _l_ A AO 

0.30 ± 0.03 


/I 1 A 1 I T JC 

4101 Ho 


00 AO 1 A /) 

28.03 ± 0.42 


27.15 ±0.41 


27.52 ± 0.42 


OT A 1 1 A /t 1 

27.01 ± 0.41 


A'~l AC\ FT- , 

4340 H7 


An 1/C_I_A/CA 

4/. 16 ± 0.69 


46.17 ±0.67 


45.76 ± 0.68 


/I/; /1A_l_Ai;0 

46.40 ± 0.68 


/I o r/~\ tttI 
4363 [U IIIJ 


^ 00 1 A 1 1 

6.82 ± 0.1 1 


4.39 ± 0.07 


4.75 ± 0.09 


/I /I /I _l_ A AT 

4.44 ± 0.0/ 


4387 He I 


n A 1 A AO 

0.48 ± 0.03 


0.45 ± 0.02 


0.34 ± 0.03 


A CO 1 A AO 

0.52 ± 0.03 


A An \ T T 

44/1 He I 


A AA _L A AT 
4.00 ± 0.0/ 


4.16 ±0.06 


3.58 ± 0.07 


c\n _L A t\n 
3.9/ ± 0.0/ 


465o [re IIIJ 




0.32 ± 0.02 


0.29 ± 0.03 


A A _l_ A A 1 

0.36 ± 0.01 


47 1 1 [Ar IVJ + He I 


A 1 A A'3 

0.88 ± 0.03 


0.54 ± 0.01 






An AC\ TA^Tixl 

4/40 [Ar IVJ 


A _L A AO 

0.32 ± 0.02 








AOfi.'i VSR 

^oDi rip 


1 no no -1- 1 A'i 


100.00 ± 1.43 


100.00 ± 1.44 


1 nn nn -1- 1 aa 

i WW. WW It 1.44 


4921 He I 


1.06 ±0.03 


1.08 ±0.02 


0.93 ± 0.03 


1.13 ±0.03 


4959 [O III] 


161.94 ±2.31 


124.26 ± 1.77 


142.46 ± 2.06 


133.81 ± 1.92 


4988 [Fe III] 


0.49 ± 0.03 


0.25 ± 0.02 


0.29 ± 0.02 


0.35 ± 0.02 


5007 [O III] 


498.36 ±7.10 


370.72 ± 5.29 


425.09 ±6.13 


390.36 ±5.59 


5015 He I 


2.63 ± 0.05 


1.97 ±0.03 


2.32 ± 0.05 


1.93 ±0.04 


5518 [CI III] 


0.38 ± 0.02 


0.35 ±0.01 


0.34 ± 0.02 


0.35 ± 0.02 


5538 [CI III] 


0.37 ± 0.02 


0.30 ±0.01 


0.28 ± 0.02 


0.27 ± 0.02 


5755 [N II] 




0.18 ±0.01 


0.09 ± 0.02 


0.12 ±0.02 


5876 He i 


10.94 ±0.17 


11.16 ±0.17 


10.36 ±0.16 


10.98 ±0.17 


6312 [S III] 


1.72 ±0.03 


1.83 ±0.03 


1.62 ±0.03 


1.83 ±0.03 
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Oj45 [JN IIJ 


_L A A/1 

z.zo ± 0.04 


_!_ A AC 
Z. /D ± O.Oj 


1 nn _L A f\A 
1. / / ± 0.04 


1 nc\ _l_ A AO 

1. /9 ± 0.03 


o5o3 Ha 


zoz.oO ± 4.37 


'^0 A A r\ 1 A Ar\ 

zo4.40 ± 4.40 


000 AA 1 AAA 

zo3.99 ± 4.44 


00/1C0 1 A A'^ 

zo4.5o ± 4A2 


/;<ca FM ttI 
OJOJ [IN llj 


Hz u. w / 


09 _|_ A 1 ^2 
O.UZ Hz U. i J 


/I OC _{_ A AO 

■H-.OJ ZlZ u.uo 


ziz \j.\Jy 


6678 He I 


3.01 ± 0.05 


3.14 ±0.05 


3.09 ± 0.06 


3.10 ± 0.05 


6717 rs TTl 


8 12 ± 1 3 

. X ^ 1 \J . X ^ 


9 28 ± 1 5 


7 46 ± 1 2 


6.71 ±0.11 


6731 [S II] 


6.14 ±0.10 


8.15 ±0.13 


5.56 ± 0.09 


5.12 ±0.08 


7065 He I 


2 35 ± 04 


2.57 ± 0.04 


2.32 ± 0.05 


2 20 ± 04 


7136 [Arm] 


7.80 ± 0.13 


8.21 ±0.13 


8.36 ±0.14 


8.08 ± 0.13 


7320 [O III 




4.00 ± 0.07 


1.94 ±0.04 


2.23 ± 0.04 


7330 rO III 




3.16 ±0.05 


1.62 ±0.03 


1 82 ± 03 




0.100 


0.190 


0.000 


0.155 




405.80 


377.60 


231.70 


255.50 


FVJ{V\R\ A 




655.7 


219.4 


5fS7 8 
ju / . 






1.50 


3.20 


J.OJ 






Galaxy 










(ESO Program) 




— 

Line 


T T\/r /I on 1 
UM 4/U INO. i 


UM 420 N0.2 


CAM 0357-3915 






(oy.C-0/03(,A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(,09.C-0/03(,A)) 


TTT? r/~\ ttI 

3/2/ [U IIJ 


330.35 ± J.6y 


280.57 ± 5.00 


88.25 ± 1.43 


CC OA _l_ A OA 
JJ.29 ± 0.09 


J Hlz 




2.94 ± 0.68 


4.18 ±0.23 


4.36 ± O.lo 


T T*7 1 I T 1 1 

3771 HI 1 




4.73 ±0.71 


4.81 ± 0.23 


col 1 A 1 £ 

5.21 ± 0.16 




4.44 ± 0. // 


6.47 ± 0.70 


6.49 ± 0.25 


6.53 ± 0.1 / 


38zO He I 






0.62 ±0.11 


A TO 1 A AC 

0.78 ± 0.05 


3o35 Hy 


6.86 ± 0.64 


8.16 ±0.78 


8.04 ± 0.24 


1 T 1 AIT 

8.13 ± 0.17 


3o6o [Ne III] 


1 AA 1 A AA 

38.09 ± 0.90 


52.96 ± 1.18 


51.05 ±0.83 


53.55 ± 0.84 


TOOA IT^ T 1 TTO 

iooV He I + Ho 


'^A Al 1 A TA 

20.93 ± 0.79 


23.26 ±0.83 


20.59 ± 0.39 


1 tzn 1 A 

18.67 ± 0.32 


iVoo [Ne IIIJ + H7 


A n iZ 1 A 1 

z4.7o ± O.ol 


34.22 ± 0.98 


31.83 ±0.55 


0000 1 A CO 

3z.oz ± 0.5z 


4tJzo He I 


1 AO _L A /lA 

1.9z ± 0.40 


2.12 ±0.39 


1.42 ±0.09 


1 _L A (\tZ 

l.oz ± O.Oo 


Ar\/zo rc xxi 
4Uoo IIJ 


■5 n/z _L A OA 

3. /o ± 0.39 




0.79 ± 0.08 


A iZZ _!_ A AC 

O.OJ ± O.Oj 


Ar\n/z rc xxi 
4U/0 IIJ 






0.46 ± 0.08 


A 00 _!_ A AC 

O.zo ± O.Oj 


4101 Ho 


1 _L A TA 

z /.lo ± 0. /9 


31.84 ±0.85 


26.04 ± 0.44 


OC O-O _L A A(\ 

iD.li ± 0.40 


A 1 A r\ IT 

4340 H7 


A iZ n A 1 A AO 

4o. /4 ± 0.9o 


54.37 ± 1.08 


47.23 ± 0.73 


A A CO 1 A izn 

44. 5z ± O.o7 


/I o r/^ xxxl 
43o3 [U IIIJ 


/I /I /I _L A O 

4.44 ± 0.3o 


7.77 ±0.38 


12.54 ± 0.23 


1 A OA _LAO/l 

14. o4 ± 0.z4 


43o / He 1 








A /I C _L A f\A 

0.45 ± 0.04 


A An 'I T T 

447 1 He I 


A A A t A T7 

4.00 ± 0.37 


4.26 ± 0.30 


3.72 ± 0.11 


001 1 A AO 

3.0I ± O.Oo 


40jo [re IIIJ 


1 1 _L A in 
1.01 ± O.Z / 


1.65 ±0.24 


0.60 ± 0.09 


A /I C _l_ A A/1 

0.45 ± 0.04 


A /ZO/Z 1 1 Tx 

4ooD He II 






1.70 ±0.08 


A OtZ _l_ A f\A 

0.00 ± 0.04 


471 1 [Ar IVJ + He I 






1.73 ±0.09 


C /I 1 A f\lZ 

2.54 ± 0.06 


4 /40 [Ar IVJ 






0.94 ± 0.06 


1 J_ A A< 

l.o3 ± 0.05 


4ool Hp 


1 A A A A _L 1 ^0 

100.00 ± 1.00 


100.00 ± 1.66 


100.00 ± 1.48 


1 AA AA _l_ 1 A eZ 

100.00 ± 1.4o 


4921 He I 


1 1 A 1 r\ A 

1.19 ± 0.z4 


0.92 ± 0.25 


0.84 ± 0.07 


1 AC 1 A Ayl 

1.05 ± 0.04 


/1ACA r/~\ xxxl 

4939 [(J IIIJ 


1 Q 1 A1 1 Oil 

131.01 ± z.l 1 


171.32 ±2.74 


209.95 ± 3.07 


oc/1 00 _i_ 1 nf\ 
Z54.0Z ± 3. /O 


/IA00 rtr^ xxxl 
4900 [re IIIJ 


1 TO _L A 'T? 
1. /O ± O.Z/ 


1.32 ±0.21 


0.80 ± 0.06 


f\ A iZ ^ f\ f\A 

0.4o ± 0.04 


CAAT r/~\ xxxl 

5007 [O IIIJ 


T O/C AT 1 iZ r\1 

386.07 ± 6.01 


495.37 ± 7.74 


639.37 ±9.31 


n AO T7 1 1 A /I 

740.73 ± 10. o4 


CA1 C T 1 T 

jOI J He I 








1 /t O _L A AC 

1.43 ± 0.05 


c c 1 xxxl 
jjlo [CI IIIJ 






0.29 ± 0.05 


A /I A _L A Al 

0.40 ± 0.03 


ccoo xxxl 

553o [CI III] 






0.22 ± 0.05 


A 00 1 A AT 

0.22 ± 0.03 


COT/; I T,^ T 

JO /6 He I 


11 A /I 

i i.33 ± 0.34 


11.04 ±0.27 


10.67 ±0.18 


1 /I 1 _l_ A OA 

12.41 ± 0.20 


6300 [(J I] 


T OA API 

/./O ± 0.31 


5.54 ±0.18 


2.20 ± 0.06 


1 _l_ A AC 

2.io ± 0.05 


631/ [b III] 


1 CO ^ A 1 

i.j2 ± 0.21 


1.64 ±0.12 


1.19 ±0.05 


1 /I _l_ A A/1 

i.4o ± 0.04 


6363 rO il 


1.99 ± 0.23 


1.88 ±0.12 


0.71 ±0.04 




6548 [N II] 


6.91 ±0.30 


3.84 ±0.15 


1.43 ±0.05 




6563 Ha 


281.18 ±4.78 


284.10 ±4.82 


280.44 ± 4.43 


279.42 ± 4.40 


6583 [N II] 


23.97 ± 0.55 


11.92 ±0.27 


4.95 ±0.10 


4.26 ± 0.09 


6678 He I 


3.27 ± 0.30 


2.85 ±0.13 


2.81 ±0.07 


3.47 ± 0.08 


6717 [S II] 


32.88 ± 0.69 


19.51 ±0.40 


5.82 ±0.11 


6.24 ±0.12 


6731 [S II] 


23.91 ±0.54 


14.34 ± 0.32 


4.74 ±0.10 


5.24 ±0.10 


7065 He i 


2.54 ± 0.20 


2.86 ±0.12 


2.95 ±0.18 


5.03 ±0.10 


C(H/3) 


0.000 


0.560 


0.250 


0.060 




12.06 


12.06 


46.92 


76.95 


EW(H/3) A 


50.7 


10.5 


174.7 


398.3 
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EW(abs) A 


0.00 


0.25 


1.20 


4.85 






Galaxy 










(ESQ Program) 




Line 


TOL \1\\-TI1 


TOL 65 No.l 


TOL 65 No.2 


NGC 6822V No.l 




(65 N-0642('A)) 


(65.N-0642(A)) 


(65.N-0642(A)) 


(69 C-0203(A)) 

\yj y a v.^ yj yj \. j j 


3727 rO TTl 


2Q QQ + 50 


69.99 ± 1.11 


102.15 ± 1.72 


77 AO -I- 1 27 


3750 H12 


3.72 ± 0.15 


4.54 ± 0.21 


2.85 ±0.35 


2 98 ± 25 

£^ t y yj — 1 — yjt^^ 


3771 Hll 


4 2^ + 1 5 


5.03 ±0.19 


3.34 ± 0.37 


T 07 _(_ A 2^ 


3798 HIO 


5 94 ± 1 6 


6.62 ±0.19 


5.33 ± 0.36 


4 93 ± 23 

~.y^ _1_ yj.£-i^ 


3820 He i 


1.14 ± 0.07 


1.04 ±0.08 




1 04 ± 1 5 

± ■ yj r 1 \j ■ J. ^ 


3835 H9 


6 09 ± 1 6 


8.44 ± 0.20 


6.20 ± 0.36 


6 99 ± 25 


3868 TNe ml 




32.18 ±0.51 


31.69 ±0.59 


4^ 74 _(_ A 72 


3889 He I + H8 


20 41 ±0 34 


21.70 ± 0.37 


20.89 ± 0.48 


19 03 ± 38 


3968 FNe inl + H7 


29 5 1 ± 47 


26.88 ± 0.43 


24.38 ±0.51 


28 85 ± 51 


4026 He I 


1 fS7 + 07 


1.55 ±0.06 


1.12 ±0.16 


1.51 ± 0.12 


4068 rs TTl 


41 ± 05 


0.76 ± 0.06 


1.43 ±0.19 


56 ± 09 

yj..J\J _1_ yj .yj y 


4076 rs TTl 








28 ± 09 


4101 H(5 


27 00 + 42 


27.01 ± 0.42 


26.82 ±0.51 


2^ 52 ± 44 


4227 [Fe vl 


1 .V/VJ —1— V/.-LV/ 








4340 H7 


40 47 ^ n 72 


47.09 ± 0.70 


48.72 ± 0.78 


4A A7 _|_ A 72 


4363 rO TTTl 


1 7 24 + 26 


10.36 ±0.17 


9.13 ±0.23 


f, 27 ± 1 3 

\j.£-i 1 _1_ yJ . 1 ^ 


4387 He T 


38 ± 05 


0.36 ± 0.04 






4471 He I 




3.61 ±0.07 


3.08 ±0.14 


Q 77 -I- A 1 A 


4658 rpe TTTl 


33 ± 03 


0.42 ± 0.04 


0.68 ±0.10 




4686 He tt 


5 34 ± 1 


0.71 ± 0.04 


2.00 ±0.13 




471 1 TAr TVl + He T 


2 91 + 06 

.i,.J7 1 _1_ \J .\J\J 


1.22 ±0.04 


0.64 ±0.13 


A 92 + 07 


4740 TAr TVl 

r / r\j 1 zvx J. V J 


1 90 ± 05 


0.62 ± 0.03 


0.55 ±0.13 


49 ± 06 

yJ .~ y _1_ yJ .yjyj 


4861 WB 


1 00 00 ± 1 44 


100.00 ± 1.44 


100.00 ± 1.48 


1 00 00 ± 1 46 

i \J\J •\J\J _1_ J. .T^W 


4921 He T 


88 + 03 


0.93 ± 0.04 


0.45 ± 0.08 


1 1 fS + 07 

J. . J. VJ 1 yJ .yJ 1 


4959 rO TTTl 


175 70 ± 2 52 


125.90 ± 1.81 


114.62 ± 1.68 


186 33 ± 2 70 


4988 IFe tttI 




0.43 ± 0.03 


1.24 ± 0.10 




5007 rO TTTl 


'C2'; 04 + 7 '54 


375.89 ± 5.40 


341.57 ±4.97 


55 ± 8 42 


501 5 He T 


64 ± 01 


1.30 ±0.04 


0.79 ± 0.09 


1 95 ± 07 

± . —1— yJ .yJ 1 


5518 m TTTl 








49 ± 06 

yJ .~ y _1_ yJ .\J\J 


5538 rn TTTl 




0.08 ± 0.00 




A -5Q -I- A AA 

—1— \J .\J\J 


5876 He i 


8 80 ± 14 


9.83 ± 0.15 


9.37 ± 0.20 


1 1 47 ± 20 


6300 ro Tl 


71 ± 03 


1.54 ±0.03 






6312 rs TTTl 




1.06 ±0.03 


1.48 ± 0.11 


1 + 06 

L.yj _i_ \./ . \J\j 


6363 rO il 


27 ± 03 

yj m ^ 1 — 1 — yj m yj ^ 


0.55 ± 0.02 






6548 TN TTl 

\j^~yj ~ J 


32 ± 02 


0.54 ± 0.03 




96 ± 04 


6563 Ho 

\J^\J,^ M. M.yJL 


275 12 ± 4 28 

^ / ^ m 1. £^ 1 r ■ £^ yj 


977 98 -1- zl ^9 
z / / .zo m ^. jz 


977 n^i + zL ^8 


286 65 ± 4 50 


6583 [N Ti] 


0.83 ± 0.03 


1 .04 ± U.U4 


9 "28 1 All 

Z.JO ± U. i 1 


3.07 ± 0.08 


6678 He i 


2.52 ± 0.05 


2.70 ± 0.05 


2.63 ±0.12 


3.18 ±0.08 


6717 [S II] 


1.75 ±0.04 


4.80 ± 0.08 


6.75 ±0.16 


4.08 ± 0.09 


6731 [S II] 


1.46 ±0.04 


3.80 ± 0.07 


4.63 ±0.14 


3.03 ± 0.08 


7065 He I 


2.58 ± 0.05 


2.94 ± 0.06 


2.23 ±0.11 


2.83 ± 0.07 


7136 [Arm] 




2.79 ± 0.05 


3.22 ±0.11 


9.62 ±0.17 


7281 He I 








0.63 ± 0.03 


7320 [O II] 








1.26 ±0.05 


7330 [O II] 








0.92 ± 0.04 


C(H/3) 


0.250 


0.250 


0.180 


0.545 




111.80 


150.80 


35.64 


66.21 


EW(H^) A 


317.9 


278.1 


76.1 


140.3 


EW(abs) A 


0.75 


2.80 


0.15 


0.05 






Galaxy 










(ESQ Program) 




Line 


NGC 6822V No.2 


NGC6822X TOL2 138 -405 No.l 


TOL2138-405 No.3 




(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


(69.C-0203(A)) 


3727 [O II] 


91.55 ± 1.66 


111.50±2.71 


128.57 ± 2.04 


166.91 ± 2.88 


3750 H12 


3.62 ±0.51 




3.41 ±0.16 


2.81 ± 0.39 


3771 Hll 


4.97 ±0.51 




4.08 ± 0.17 


3.98 ± 0.42 


3798 HIO 


5.88 ± 0.49 




5.49 ±0.17 


5.41 ± 0.41 
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jiSZy) He I 


1 nn _i_ A 
V.I 1 ± 0.z5 




1 1 A _L A AA 
1.19 ± 0.09 




3835 H9 


01c 1 f\ AO 

8.15 ± 0.48 


1101 1 1 on 

11.81 ± 1.87 


n c 1 A OA 

7.85 ± 0.20 


n nr\ i r\ a o 

7.70 ± 0.43 


1 o/zo rxT^ tttI 

3ooo [Ne IIIJ 


/IT ylT _l_ A OA 

4/.4/ ± O.o9 


in AO _i_ 1 OC 
3 /.02 ± 1.25 


C/C 00 _l_ A OA 

56.38 ± 0.89 


A£. 1 _l_ A OA 

46.12 ± 0.89 


3ooy He I + Ho 


OA T7 _l_ A C/; 

zO. / / ± O.JO 


IAAI _L 1 OC 

19.91 ± 1.25 


OA CA _l_ A 

20.50 ± 0.36 


1 A OC _l_ A C£l 

19.85 ± 0.56 


39oo [Ne IIIJ + H7 


29.68 ± 0.66 


C 1 1 OA 

28.58 ± 1.29 


A A I A C /f 

33.09 ± 0.54 


OA A/c 1 A nr\ 

29.96 ± 0.70 


4UzD He I 


1 A 1 1 API 

1.91 ± O.zl 




1 T/C _L A AO 

1. /6 ± 0.08 


1 nA _l_ A oo 
1. /4 ± 0.23 


4UOo IIJ 






1 _L A AO 

1.56 ± 0.08 


1 OT _l_ A 01 

1.9 / ± 0.23 


4076 [S Ilj 






A CA 1 A A/C 

0.50 ± 0.06 




/I 1 A 1 T T JC 

4101 Ho 


O/C 1 /C _L A 

zo.lo ± 0.5 / 


OT /IT _l_ 1 AO 

LI Al ± 1.08 


O/C A£L _I_A A'J 

26.46 ± 0.43 


O/C 00 _l_ A /CA 

26.83 ± 0.60 


4340 H7 


AC An _L A nc\ 

46.4/ ± 0. /9 


/I C _l_ 1 10 
4j. 1 1 ± 1.12 


A no 1 f\ n A 

48. /8 ± 0. /4 


/1 AO _l_ A O/C 

48.08 ± 0.86 


4363 [O IIIJ 


£. £.1 1 A OA 

6.63 ± 0.20 


C /C 1 f\ A iZ 

5.68 ± 0.46 


1 A /I 1 A 1 

10.48 ± 0.18 


A on 1 ATI 

9.87 ± 0.31 


43o / He I 






A /I A _1_ A f\£, 

0.49 ± 0.06 




A ATi T T . . T 

44/1 He I 


T AA _L A 1 /C 

3.90 ± O.lo 


3.29 ± 0.3 / 


1 OC _l_ A A A 

3.85 ± 0.09 


T /I 1 _l_ A OT 

3.41 ± 0.23 


4ojo [re IIIJ 






A A 1 _L A A/C 

0.91 ± 0.06 


1 1 T _l_ A 1 A 

1.1/ ± 0. 19 


40oD He II 






1 A/; _L A f\(^ 

1.06 ± 0.06 


AA 1 A 1 

2.60 =b 0.21 


/nil TA^Tirl 1 T T 

4/11 [Ar IVJ + He I 


1 A/C 1 A 1 

1.06 ± O.lz 




1 _L A AT 

1. /5 ± 0.0/ 


1 /CO _l_ A OA 

1.68 ± 0.20 


4740 [Ar IVJ 


A C C 1 A 1 

0.55 ± 0.12 




1 AO 1 A AC 

1.02 ± 0.05 




4ool Hp 


1 AA AA J_ 1 ^0 
100.00 ± l.JZ 


1 AA AA 1 101 
iOO.OO ± i.8i 


1 AA AA -\- ^ A/^ 

100.00 ± 1.46 


1 A A A A -1-1 Q 

100.00 ± 1.58 


A C\'^ 1 T I 

4921 He I 


ICC 1 A 1 

1.55 ± 0.13 


1 1 A 1 A 

1.10 ± 0.28 


A OA 1 A A/C 

0.89 ± 0.06 




4959 [O IIIJ 


1 00 OT 1 TC 

183.83 ± 2.75 


1 T 1 1 in 

162.31 ± 2.77 


010 00 1 T AO 

212.82 ± 3.08 


1 OT 00 1 OA 

187.88 ± 2.89 


49oo [re IIIJ 






A AC _l_ A AC 

0.95 ± 0.05 


1 O/C 1 AIT 

1.86 ± 0. 1 / 


CAAT r/~\ Txxl 

5007 [O IIIJ 


cn c CO 1 CO 

575.53 ± 8.52 


464.54 ± 7.67 


£. A A AT 1 A OA 

644.03 ± 9.29 


ceo 00 1 000 

553.22 ± 8.38 


C A 1 C T T 

5015 He I 


y1 1 A 1 

2.48 ±0.13 


/I A 1 A A 

2.40 ± 0.29 


1 O/C 1 A AC 

1.26 ± 0.05 


1 /CA 1 A 1 /f 

1.60 ± 0.14 


55I0 [CI IIIJ 


A /I C _l_ A 1 1 

0.45 ± 0. 1 1 




A /to _L A A/C 

0.43 ± 0.06 




5538 [CI Illj 


r\ A ^ 1 A A*7 

0.41 ± 0.07 




A 1 A AC 

0.28 ± 0.05 




5755 [N Ilj 






A OT 1 A AC 

0.27 ± 0.05 




COT/; r T 

5o /o He I 


1 1 AT 1 A OC 
1 1.0 / ± 0.25 


11 1 ") 1 f\ A A 

11.13 ± 0.44 


1 1 CO 1 A 1 A 

11.58 ± 0.19 


1 A 00 _l_ A O/C 

10.83 ± 0.26 


0300 [U IJ 






'J ^ A t\ t\i 
3.14 ± 0.0/ 


'3 £. A _l_ A 1 /C 

3.64 ± 0.16 


1 rc tttI 
03i/ [a IIIJ 


1 A 1 1 A 1 A 
1.91 ± 0. 10 


1 11 _l_ A TA 

1. / / ± 0.30 


1 on ^ A AC 

1.89 ± 0.05 


1 /C/C 1 A 1 C 

1.66 ± 0.15 


OJOJ [U IJ 






A QC -1- A A/1 

U.yj ± U.U4 


1 10 1 A 1 

1 . Iz zt U. Iz 


/r c /I rXT ttI 

o54o [N IIJ 


1 _L A AC 

l.o5 ± O.Oo 


1 C\1 -I. A '2A 

i.y / ± 0.30 


'I Q1 -\- A AQ 

3.8 / ± 0.08 


1 00 _L A 1 /I 

1.9o =b 0. 14 


o5o3 Ha 


286.39 ± 4.63 


284.03 ± 5.20 


00 1 A A'^ 

ZiSZ.Zy ± 4.42 


001 Al 1 /l /CC 

281.43 =b 4.65 


/;coQ rxT ttI 
o5o3 [IN IIJ 


c\n 1 A 1 

3.9/ ± 0.13 


5.26 ± 0.35 


I'^CC^AOI 

12.55 ± 0.21 


C T 1 _l_ A 1 A 

5. /I ±0.19 


uu / jnc i 


'2 1 A ^ A 1 A 

J . \.\J ZC \J. \.\J 




T. 1 7 + 07 


OA _L A 17 


6717 [S II] 


5.62 ± 0.15 


7.25 ± 0.32 


10.68 ± 0.18 


13.86 ± 0.31 


6731 rs III 


3 82 ± 1 1 


3 98 ± 25 


9 38 ± 16 


1 07 ± 26 


7065 He I 


2.29 ±0.11 


2.54 ± 0.26 


3.40 ± 0.08 


2.00 ± 0.14 


7136 [Ar ml 


9 24 ± 20 


10.05 ±0.38 






7281 He I 


0.63 ± 0.07 








7320 [O III 


1.15 ± 0.10 








7330 rO III 


1 05 ± 09 










0.655 


0.255 


0.290 


0.265 




23.10 


7.61 


58.06 


11.78 


VV ySTlj^ ) £\. 


1311 
1 J 1 . 1 


54.6 


265.9 


1 65 3 




U.4U 


1.70 


0.50 


U.Uj 






Galaxy 










(ESO Program) 




Line 


lUL2i4o — 3yi JNO.i 


TOL2146-391 No.2 


TOL 2240-384 


T T\;r 1 AA 1 

UM iOO JNO. i 






(69.C-0203(A)) 


(69.C-0203(A)) 


(oy.i^-u/uj(Ajj 


3727 [O Ilj 


T) O/C 1 110 

73.86 ± 1.18 


71.21 ± 1.17 


43.91 ±0.74 


1'^TCI 1 '^lA 

123.51 ± 2.10 


3/50 HI/ 


3.48 ± 0.15 


3.55 ± 0.23 


3.11 ±0.21 


C /I _l_ A /I /; 

5.24 ± 0.46 


O T7 1 Till 

3771 HI 1 


A CC\ \ A 1 ^ 

4.59 ± 0.16 


4.50 ± 0.23 


3.61 ±0.19 


/C ^ 1 1 A /I T 

6.61 ± 0.47 


3798 HIO 


5.57 ±0.17 


5.46 ± 0.22 


4.24 ±0.18 


7.62 ± 0.41 


3820 He I 


0.80 ± 0.07 


0.75 ±0.11 


0.71 ±0.07 


1.16±0.14 


3835 H9 


7.58 ±0.18 


7.66 ± 0.23 


5.48 ±0.19 


9.41 ± 0.38 


3868 [Ne iii] 


44.72 ±0.71 


44.42 ± 0.73 


32.69 ± 0.55 


38.66 ±0.70 


3889 He I + H8 


19.92 ± 0.34 


20.04 ± 0.38 


11.64 ±0.25 


20.23 ± 0.46 


3968 [Ne iii] + H7 


29.60 ± 0.48 


29.98 ±0.51 


21.62 ±0.38 


30.08 ± 0.59 


4026 He I 


1.67 ±0.07 


1.56 ±0.11 


1.16 ±0.07 


1.38 ±0.11 


4068 [S II] 


0.92 ± 0.06 


0.81 ±0.09 


0.78 ± 0.06 


1.13 ±0.11 


4076 [S II] 


0.24 ± 0.04 


0.29 ± 0.07 


0.28 ± 0.05 


0.48 ± 0.08 


4101 H(5 


25.95 ± 0.41 


26.39 ± 0.44 


18.26 ±0.32 


26.73 ±0.51 
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421 1 [re VJ 


A /CO 1 A 1 

0.00 ± O.io 


A TO _l_ A /I 

0. /o ± 0.z4 


AO _L A c/; 

Z.Oz ± 0.56 




4340 H7 


An T iZ 1 ATI 

47.16 ± 0.71 


/I *7 1 A TO 

47.88 ± 0.73 


OT TA 1 A CA 

37.70 ± 0.59 


/I C 1 A *7C 

45.38 ± 0.75 


A1/Z1 rr\ tttI 

43o3 [U IIIJ 


Iz. /o ± O.zl 


lz.69 ± O.zz 


1 1 AO _L A OA 

1 1.9z ± O.zO 


A AO _l_ A OA 

9.03 ± O.zO 


A 1 on T T 

43o / He I 


A c 1 _L A 

0.51 ± O.Oo 


A C _l_ A (\tZ 

0.35 ± 0.06 


A O/:: _l_ A A/1 

0.36 ± 0.04 


A /I T _l_ A 1 A 

0.4/ ± 0. 10 


447 1 He I 


T AT 1 A A A 

3.93 ± 0.09 


00 1 All 

3.88 ± 0.1 1 


TA I A AO 

3.70 ± 0.08 


/T/C 1 A 1 

3.66 ± O.lz 


A iZZO rt?^ tttI 

4ojo [re IIIJ 


A iC 1 _l_ A A/t 

O.ol ± 0.04 


A C /I _l_ A AT 

0.54 ± 0.0/ 


A /^O _L A AC 

0.63 ± 0.05 


A iCO _l_ A AT 

0.68 ± 0.0/ 


4ooo He II 


1 TJ _1_ A AC 

1./3 ± 0.05 


OA _l_ A A A 

Z.30 ± 0.09 


1 _l_ A (\C 

1.38 ± 0.06 


A /I _L A AC 

0.34 ± 0.05 


ATi 'i r \ ^ titI I T T 

4 / i i [ Ar IVJ + He I 


'3 A/C _1_ A AT 

3.O0 ± 0.0/ 




AT _!_ A (\ti 

ISjl ± 0.06 


1 AO _L A AO 

1.08 ± 0.08 


An Ar\ r \ ^ titI 
4/41) [Ar IVJ 


1 1 A _l_ A AC 

1.19 ± 0.05 


1 1 _L A AT 
1. 13 ± 0.0/ 


1 /I A _L A AC 

1.40 ± 0.05 


A /I T _l_ A A/; 

0.4/ ± 0.06 


A O/Z'i US Q 

4ooi Hp 


1 AA AA _l_ 1 /I C 

100.00 ± 1.45 


1 AA AA _l_ 1 AC 
100.00 ± 1.46 


1 AA AA _L 1 /I A 

100.00 ± 1.49 


1 A A A A _l_ 1 CO 

100.00 ± 1.5z 


A C\'^ 1 T T 

4921 He I 


A A A 1 A A /I 

0.90 ± 0.04 


f\ C\ A 1 A A/C 

0.94 ± 0.06 


A A A 1 A A /I 

0.90 ± 0.04 


A AO 1 A AT 

0.92 ± 0.07 


49^9 [(J IIIJ 


1 AA OA _L 00 

199.39 ± Z.50 


1 AO CC _l_ OA 

19z.55 ± Z.80 


010 00 _!_0 0/1 

zl8.33 ± 3.z4 


ITT 00 _l_ CC. 

1 / /.38 ± 2.66 


4yoo [re IIIJ 


A AO _l_ A A/1 

0.9z ± 0.04 


A C\C _L A AC 

0.96 ± 0.05 


A TC _1_ A A/C 

0. /5 ± 0.06 


A T/1 _l_ A AT 
0. /4 ± 0.0/ 


5007 [O IIIJ 


COT AO 1 A /Z 

587.08 ± 8.46 


C/C/1/C0 1 01T 
564.63 ± 8.17 


/C/C0/10 1 A01 

663.42 ± 9.81 


C /I 1 1 1 AT 

541.18 ± 8.07 


jOi J He I 


1 OA _L A A/1 

1.39 ± 0.04 


1 y1 /I _L A AT 
1.44 ± 0.0/ 




1 00 _l_ A AT 

1.38 ± 0.0/ 


jjio [CI IIIJ 


A OC _L A AO 

0.z5 ± 0.03 


A 00 _L A A/1 

O.ZZ ± 0.04 


A _L A AO 

0.3z ± 0.03 


A 00 _l_ A AC 

0.33 ± 0.05 


5538 [CI IIIJ 


A 1 /I 1 A AO 

0.14 ± 0.03 


A 1 C 1 A A /I 

0.15 ± 0.04 




A 1 A AC 

0.32 ± 0.05 


CTCC rXT ttI 

J / jj [N IIJ 






A _!_ A AC 

0.38 ± 0.05 




5o7o He I 


1 A /CA 1 A 1 *7 

10.60 ± 0.17 


1 A C 1 A 1 

10.65 ± 0.18 


1 C 1 1 A 00 

lz.51 ± O.zz 


1 A 1 1 1 A 1 A 

10.11 ± 0.19 


6300 [O Ij 


1 1 A AC 

2.13 ± 0.05 


1 00 1 A C\iZ 

1.83 ± 0.06 


A 1 1 A A/I 

2.01 ± 0.06 


^ ^1 1 A AT 

2.23 ± 0.07 


Ojiz [a IIIJ 


1.51 ± 0.04 


1 /I C _l_ A AC 

1.45 ± O.Oj 


A 00 _L A A/I 

0.00 ± 0.04 


1. /9 ± 0.06 


OJOJ [U IJ 


U.06 ± U.U3 


A CQ _1_ A A/1 
U.JO ± U.U4 


A X- A A/1 

U.O/ ± U.U4 


A 7A _L A A/1 
U. /O ± U.U4 


0j4o [IN IIJ 


U.ys ± U.U4 


A f^Q _1_ A A/I 
U.OO ± U.U4 




1 9C _1_ A A/i 

I./5 ± U.Uo 


0J03 Ha 


2/9.90 ± 4.30 


2/9.53 ± 4.39 


2o4. 13 ± 4.56 


OC^ AT _l_ /I CO 

2o2.93 ± 4.5o 


OJSi [JN IIJ 


OA ^ A A^; 

2.90 ± 0.06 


T _i_ A A/; 
2.3o ± 0.06 


5.60 ± 0.12 


/I AO _l_ A AA 

4.O0 ± 0.09 


00 / rlc 1 


9 70 -L. A A/; 




9 77 -1- n n7 


Z.Vh- It u.uo 


6717 [S II] 


6.87 ± 0.12 


5.68 ± 0.11 


4.10 ± 0.09 


9.23 ± 0.17 


6731 rs Til 


5 43 ± 10 


4 45 ± 09 


3 56 ± 08 


7.17 ± 0.14 


7065 He I 


2.92 ± 0.06 


2.91 ±0.07 


6.01 ±0.13 


2.45 ± 0.07 


7136 [Arm] 


4.93 ± 0.09 


4.32 ± 0.09 




5.54 ±0.12 


7281 He I 








0.63 ± 0.04 


7320 [O III 








1 63 ± 06 


7330 rO III 








1 61 ± 06 




0.320 


0.305 


0.830 


0.460 




77.87 


54.50 


79.96 


33.02 


FVJ{V\R\ A 
S—tV\ ynj^ f r\ 


315.3 


221.0 


784. 4. 


94.fi 3 




1.00 


0.75 


^ 9n 

5./U 


5.15 




Galaxy 










(ESO Program) 








Line 


UM 160 N0.2 
(69.C-0203(A)) 


UM 160 N0.3 
(69.C-0203(A)) 






3 /z / [U IIJ 


146.49 ± 2.68 


177.17 ±3.29 






"3 A T T 1 
3/50 HlZ 


2.71 ±0.60 


8.20 ± 1.67 






"3 T*7 1 T T 1 1 
3 / /i HI 1 


4.37 ± 0.61 


8.76 ± 1.74 






'JTOO U 1 A 

3 /Vo HIO 


5.00 ± 0.58 


9.52 ± 1.14 






T c urn 
3o35 riy 


6.50 ± 0.60 


12.25 ± 1.08 






3o6o [Ne III] 


40.24 ± 0.89 


30.96 ± 0.79 






icon Tja T 1 uo 
3oay He I + Ho 


19.15 ±0.66 


22.61 ±0.87 






jyoo [Ne IIIJ + H/ 


27.54 ± 0.76 


27.82 ± 0.89 






4026 He I 




1.80 ±0.29 






4U0o [0 IIJ 




2.14 ±0.28 






/107A FQ ttI 
4U/0 [0 11] 




0.85 ± 0.25 






4101 H(5 


25.58 ± 0.67 


27.66 ± 0.80 






4340 H7 


45.06 ± 0.88 


45.45 ± 0.78 






4363 [O III] 


6.26 ± 0.29 


4.29 ± 0.07 






4471 He I 


3.40 ± 0.22 


3.59 ± 0.06 






4686 He 11 


0.80 ±0.16 








4711 [Ariv] +Hel 


0.85 ±0.17 








4861 H/3 


100.00 ± 1.63 


100.00 ± 1.66 






4921 He I 




0.93 ±0.15 






4959 [0 III] 


170.25 ± 2.65 


137.10 ±2.21 






4988 [Fe III] 


0.56 ±0.15 


0.96 ±0.15 
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jUU/ [U IIIJ 




418.00 ± 6.60 


5015 He I 


1 1 AIT 

l.oo ± 0.17 


1.64 ± 0.16 


JO /o He I 


1 1 o/; _L A OA 


10. /o ± 0.2/ 


o3UU [U IJ 


1 _L A 1 y1 

l.o / ±0.14 


Q _L A 1 c 

3.jy ± u.ij 


/C1 1 r c xTxi 

6312 [S Illj 


1 O/C 1 A 1 O 

1.86 ± 0.13 


1 A yl 1 A 1 O 

1.94 ± 0.13 


o3o3 [{J IJ 


0.6/ ± 0.1 / 


A OA 1 A 1 1 

O.o9 ± 0.1 1 


0j45 [N IIJ 


2.12 ± 0.14 


T O C _l_ A 1 /I 

i.lj ± 0.14 


ojo3 Ha 


Zo3.4j ± 4. /4 


OO/^ AA _1_ A OA 

2o6.UU ± 4.yu 


OJoj [i> llj 


O.Ui It \j.ZXj 


0. /y It u.zz 


6678 Hp t 


o eg + f) 1 7 


9 Ql +013 


6717 [S III 


12.71 ± 0.32 


17 63 ± 37 


6731 [S II] 


8.59 ± 0.25 


12.44 ± 0.28 


7065 He I 


2.00 ±0.14 


1.91 ±0.12 


7136 [Arm] 


5.68 ± 0.20 


7.22 ± 0.19 


7281 He I 




0.49 ± 0.08 


7320 [O II] 


1.40 ±0.16 


2.69 ±0.13 


7330 [O II] 


1.84 ±0.15 


1.94 ±0.13 


cm) 


0.000 


0.315 




11.53 


12.10 


EW(H^) A 


90.2 


164.8 


EW(abs) A 


0.00 


5.60 



in units 10 erg s ^ cm ^ . 
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Galaxy 
(ESO Program) 


Property 


UM 254 
(71.B-0055(A)) 


UM 283D 
(71.B-0055(A)) 


UM 2830 
(70.B-07 17(A)) 


UM 133H 
(68.B-03 10(A)) 


Te(0 III) (K) 

To(0 II) (K) 
To(S III) (K) 
7Ve(S II) (cm-3) 


10666 ± 260 
10666 ±287 
10673 ±215 
10± 10 


12360 ±338 
12139 ±381 
11591 ±281 
15± 15 


11761 ±293 
12082 ±328 
11639 ±243 
10± 10 


15504 ± 243 
14146 ± 287 
15124 ±202 
59 ±40 


0+/H+ (xlO") 
0++/H+ (xlO^) 
O/H(xl04) 
12 + log(0/H) 


0.77 ±0.08 
0.67 ±0.05 
1.44 ±0.09 
8.16 ±0.03 


0.55 ±0.06 
0.63 ±0.05 
1.18 ±0.08 
8.07 ±0.03 


0.45 ±0.04 
0.70 ±0.05 
1.14 ±0.07 
8.06 ±0.03 


0.12 ±0.01 
0.38 ±0.02 
0.49 ±0.02 
7.69 ±0.02 


N+/H+ (xlO^) 
ICF 

log(N/0) 


5.92 ±0.61 
2.21 ±0.18 
-1.04 ±0.06 


2.31 ±0.25 
2.43 ±0.21 
-1.32 ±0.07 


2.30 ±0.22 
2.81 ±0.21 
-1.25 ±0.06 


0.26 ±0.02 
4.11 ±0.24 
-1.67 ±0.04 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.88 ±0.17 
1.75 ±0.11 
-0.64 ±0.06 


1.35 ±0.12 
1.48 ±0.09 
-0.77 ±0.05 


1.46 ±0.12 
1.35 ±0.07 
-0.76 ±0.05 


0.69 ±0.03 
1.11 ±0.02 
-0.81 ±0.03 


o /rl^ (X iU ) 
S++/H+ (xlO^) 
ICF 

log(S/0) 




\J.( 2,± U.U4 
2.25 ±0.23 
1.03 ±0.04 
-1.58 ±0.05 




U.io ± U.Ui 
0.77 ±0.05 
1.16 ±0.02 
-1.65 ±0.03 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


5.52 ±0.28 

1.11 ±0.03 
-2.37 ±0.04 


6.15 ±0.35 

1.09 ±0.03 
-2.25 ±0.04 




1.72 ±0.06 

1.11 ±0.02 
-2.41 ±0.02 


Fe++/H+(xl06)(4658) 
ICF 

log(Fe/0) (A4658) 


1.37 ±0.15 
2.79 ±0.26 
-1.58 ±0.07 








Galaxy 
(ESO Program) 


Property 


UM 1330 
(70.B-0717(A)) 


UM382 
(70.B-0717(A)) 


UM408 
(70.B-0717(A)) 


UM417 
(70.B-0717(A)) 


Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 
7Ve(S II) (cm-3) 


15415 ± 177 
14106 ±209 
15039 ± 147 
34 ±33 


15616 ± 141 
14195 ± 167 
15230 ± 117 
10± 10 


13655 ± 147 
13111 ±169 
13176 ± 122 
10± 10 


17086 ± 177 
14699 ± 214 
16493 ± 147 
83 ±42 


0+/H+ (xlO^) 
0++/H+ (xlO^^) 
O/H(xl04) 
12 + log(0/H) 


0.10 ±0.00 
0.42 ±0.01 
0.52 ±0.01 
7.71 ±0.01 


0.05 ±0.00 
0.60 ±0.02 
0.65 ±0.02 
7.81 ±0.01 


0.15 ±0.01 
0.73 ±0.02 
0.88 ±0.02 
7.94 ±0.01 


0.06 ±0.00 
0.41 ±0.01 
0.47 ±0.01 
7.67 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.25 ±0.01 
4.98 ±0.22 
-1.62 ±0.03 


0.21 ±0.01 
11.94 ±0.48 
-1.42 ±0.03 


0.51 ±0.03 
5.61 ±0.23 
-1.48 ±0.03 


0.19 ±0.01 
7.28 ±0.32 
-1.53 ±0.03 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


0.74 ±0.03 
1.09 ±0.02 
-0.81 ±0.02 


1.03 ±0.03 
1.02 ±0.02 
-0.79 ±0.02 


1.36 ±0.05 
1.08 ±0.02 
-0.78 ±0.02 


0.73 ±0.02 
1.05 ±0.01 
-0.79 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.17 ±0.00 
0.78 ±0.03 
1.22 ±0.02 
-1.65 ±0.02 


0.06 ±0.00 
0.91 ±0.02 
1.91 ±0.05 
-1.55 ±0.02 


0.23 ±0.01 
1.27 ±0.05 
1.37 ±0.03 
-1.63 ±0.02 


0.11 ±0.00 
0.56 ±0.02 
1.39 ±0.03 
-1.71 ±0.02 
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C1++/H+ (xlO^) 
ICF 

log(Cl/0) 




1.40 ±0.06 
2.38 ±0.59 
-3.29 ±0.11 




0.68 ±0.02 
1.73 ±0.42 
-3.60 ±0.11 


Galaxy 
(ESO Program) 


Property 


MRK 600 
(70.B-07 17(A)) 


TOL 0618-402 
(70.B-07 17(A)) 


HE 2- IOC 
(073.B-0283(A)) 


HE 2-lOE 
(08 l.C-0 113(A)) 


Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

A^e(S II) (cm-3) 


14990 ± 154 
13900 ± 181 
14620 ± 128 
83 ±45 


11413 ± 191 
11745 ± 213 
11631 ± 158 
10± 10 


12415 ±218 
12185 ±246 
11663 ± 181 
1551 ±143 


7450 ± 355 
9623 ± 379 
8594 ± 295 
1331 ± 134 


0+/H+ (xlO*) 
0++/H+ (xlO^^) 
0+++/H+ (xlO^) 
O/HCxlO") 
12 + log(0/H) 


0.04 ±0.00 
0.71 ±0.02 

0.76 ±0.02 
7.88 ±0.01 


0.44 ±0.03 
1.15 ±0.06 

1.59 ±0.07 
8.20 ±0.02 


0.44 ±0.03 
0.30 ±0.02 

0.74 ±0.03 
7.87 ±0.02 


1.03 ±0.16 
1.47 ±0.30 
3.47 ±0.51 
2.53 ±0.34 
8.40 ±0.06 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.21 ±0.01 
14.50 ±0.67 
-1.41 ±0.03 


1.28 ±0.08 
3.83 ±0.19 
-1.51 ± 0.04 


10.96 ±0.88 
1.75 ±0.12 
-0.59 ±0.05 


15.25 ±2.51 
2.85 ±0.38 
-0.77±0.11 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.01 ±0.03 
1.00 ±0.02 
-0.87 ±0.02 


2.77 ±0.17 
1.25 ±0.06 
-0.66 ±0.04 


0.36 ±0.02 
1.10 ±0.05 
-1.13 ±0.04 


1.91 ±0.46 
1.52 ±0.24 
-0.94 ±0.14 


S+/H+ Cx 10^") 
S++/H+ (xlO^) 
ICF 

log(S/0) 


nil + n nn 

U.J- J- -1— VJ.UU 

0.89 ±0.04 
2.30 ±0.08 
-1.52 ±0.02 




1.09 ±0.07 
1.02 ±0.02 
-1.65 ±0.03 


n QQ _|_ n ny 

\J .(JO —1— \j .\J i 

3.31 ±0.53 
1.06 ±0.08 
-1.76 ±0.09 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


1.41 ±0.10 
2.75 ±0.78 
-3.29 ±0.13 




3.76 ±0.34 
1.31 ±0.14 
-3.18 ±0.06 


8.07 ± 1.30 
1.14±0.12 
-3.44 ±0.10 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 






5.60 ±0.21 

1.10 ±0.02 
-2.08 ±0.03 


7.38 ±0.72 

1.08 ±0.05 
-2.50 ±0.07 


Fe++/H+(xl06)(4658) 
ICF 

log(Fe/0) (A4658) 




0.42 ±0.03 
5.00 ±0.28 
-1.88 ±0.04 


0.54 ±0.03 
2.29 ±0.18 
-1.78 ±0.05 


1.34 ±0.17 
3.63 ±0.55 
-1.72 ±0.10 


Galaxy 
(ESO Program) 


Property 


NGC3125 
(081.C-01 13(A)) 


MRK 1259 
(073.B-0283(A)) 


MRK 1271 
(081.C-01 13(A)) 


POX 4 
(081.C-01 13(A)) 


Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

iVe(S II) (cm-3) 


11087 ±71 
11236 ±79 
11191 ±59 
276 ± 48 


10126 ±340 
10082 ± 373 
10092 ± 283 
1333 ± 130 


13428 ± 102 
12955 ± 117 
12912 ±85 
87 ±36 


13089 ±97 
12711 ± 110 
12506 ±80 
151 ±39 


0+/H+ (xlO") 
0++/H+ (xlO'') 
0+++/H+ (xlO*^) 
O/H(xl0'') 
12 + log(0/H) 


0.24 ±0.01 
1.51 ±0.03 
6.45 ±0.29 
1.81 ±0.04 
8.26 ±0.01 


0.74 ±0.11 
0.57 ±0.06 

1.31 ±0.12 
8.12 ±0.04 


0.15 ±0.00 
0.82 ±0.02 
0.20 ±0.01 
0.98 ±0.02 
7.99 ±0.01 


0.13 ±0.00 
1.03 ±0.02 
1.02 ±0.04 
1.17±0.02 
8.07 ±0.01 


N+/H+ (xlO^) 
ICF 


1.48 ±0.05 
6.80 ±0.18 


15.67 ±2.42 
2.04 ±0.26 


0.47 ±0.02 
5.91 ±0.18 


0.36 ±0.01 
7.99 ±0.25 
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log(N/0) 


-1.25 ± 0.02 


-0.61 ± 0.10 


-1.55 ± 0.02 


-1.61 ± 0.02 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


4.08 ±0.11 

1.09 ±0.02 
-0.61 ± 0.02 


0.70 ±0.09 
1.78 ±0.17 
-1.03 ± 0.08 


1.97 ±0.05 
1.07 ±0.02 
-0.66 ± 0.02 


1.82 ±0.05 
1.03 ±0.02 
-0.79 ± 0.02 


S+/H+ (xlO^) 
S++/H+ (xlO*') 
ICF 

log(S/0) 


0.38 ±0.01 
2.94 ±0.08 
1.80 ±0.04 
-1.48 ± 0.02 


0.84 ±0.07 
1.70 ±0.19 
1.00 ±0.05 
-1.72 ± 0.06 


0.20 ±0.00 
1.07 ±0.03 
1.43 ±0.03 
-1.73 ± 0.02 


0.18 ±0.00 
1.54 ±0.04 
1.81 ±0.04 
-1.58 ± 0.02 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


3.37 ±0.12 
1.43 ±0.03 
-3.57 ±0.02 




1.42 ±0.06 
1.45 ±0.19 
-3.68 ±0.06 


2.14 ±0.08 
1.69 ±0.23 
-3.51 ±0.06 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


9.25 ±0.19 
1.09 ±0.04 
1.15 ±0.01 
-2.23 ±0.01 


5.35 ±0.38 

1.12 ±0.05 
-2.34 ±0.05 


3.23 ±0.07 
0.96 ±0.02 
1.16 ±0.01 
-2.42 ±0.01 


3.02 ±0.06 
1.37 ±0.03 
1.24 ±0.02 
-2.49 ±0.01 


Fe++/H+(xl06)(4658) 
ICF 

log(Fe/0) (A4658) 


0.24 ±0.01 
9.39 ±0.28 
-1.91 ±0.02 




0.13 ±0.00 
8.20 ±0.29 
-1.97 ±0.02 


0.14 ±0.00 
11.34 ±0.39 
-1.87 ±0.02 


Galaxy 
(ESO Program) 


Property 


TOL 1214-277 
(69.D-0174(A)) 


J1253-0312 
(081.C-01 13(A)) 


NGC 5253 No.Cl 
(073.B-0283(A)) 


NGC 5253 No.C2 
(073.B-0283(A)) 


Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

A^c(S II) (cm-3) 


20020 ± 226 
15146 ±287 
18458 ± 188 
10± 10 


13851 ± 108 
13241 ± 124 
13401 ±90 
1726 ± 153 


12279 ±85 
12071 ±96 
11485 ±71 
723 ± 69 


10267 ±65 
10219 ±72 
10235 ±54 
271 ±47 


0+/H+ (xlO^) 
0++/H+ (xlO^) 
0+++/H+ (xlO^) 
O/H(xl04) 
12 + log(0/H) 


0.03 ±0.00 
0.29 ±0.01 
1.70 ±0.06 
0.34 ±0.01 
7.53 ±0.01 


0.13 ±0.00 
0.87 ±0.02 
0.64 ±0.02 
1.01 ±0.02 
8.00 ±0.01 


0.20 ±0.01 
1.20 ±0.03 

1.39 ±0.03 
8.14 ±0.01 


0.56 ±0.02 
1.49 ±0.04 

2.05 ±0.04 
8.31 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.06 ±0.00 
11.22 ±0.60 
-1.70 ±0.04 


1.27 ±0.05 
6.88 ±0.22 
-1.06 ±0.02 


2.52 ±0.09 
6.48 ±0.19 
-0.93 ±0.02 


2.22 ±0.07 
3.87 ±0.09 
-1.38 ±0.02 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


0.52 ±0.02 
1.05 ±0.01 
-0.79 ±0.02 


1.61 ±0.04 
1.05 ±0.02 
-0.78 ±0.02 


2.80 ±0.07 
1.05 ±0.02 
-0.67 ±0.02 


2.59 ±0.07 
1.25 ±0.03 
-0.80 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.03 ±0.00 
0.24 ±0.01 
1.86 ±0.07 
-1.83 ±0.02 


0.16 ±0.00 
1.10 ±0.03 
1.57 ±0.03 
-1.71 ±0.02 


0.24 ±0.00 
3.00 ±0.08 
1.66 ±0.04 
-1.41 ±0.02 


0.59 ±0.01 
4.08 ±0.11 
1.22 ±0.02 
-1.55 ±0.02 


C1++/H+ (xlO*^) 
ICF 

log(Cl/0) 




1.58 ±0.05 
1.57 ±0.23 
-3.61 ±0.07 


3.08 ±0.09 
1.43 ±0.12 
-3.50 ±0.04 


4.22 ±0.17 
1.12 ±0.02 
-3.63 ±0.02 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


0.59 ±0.01 
1.06 ±0.03 
1.49 ±0.04 
-2.58 ±0.03 


3.36 ±0.07 
1.24 ±0.03 
1.20 ±0.01 
-2.40 ±0.01 


8.59 ±0.18 
2.26 ±0.05 
1.15 ±0.01 
-2.15 ±0.01 


9.82 ±0.20 
0.58 ±0.04 
1.06 ±0.01 
-2.29 ±0.01 


Fe++/H+(xl06)(4658) 


0.05 ±0.01 


0.24 ±0.01 


0.28 ±0.01 


0.46 ±0.01 
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ICF 

log(Fe/0) (A4658) 


16.81 ±0.97 
-1.63 ±0.08 


9.68 ±0.35 
-1.64 ±0.02 




8.97 ±0.29 
-1.74 ±0.02 


5.07 ±0.14 
-1.95 ±0.02 


Galaxy 
(ESO Program) 


Property 


NGC 5253 No.Pl 
(70.C-0008(A)) 


NGC 5253 No.P2 
(70.C-0008(A)) 


TOL 89 No.l 
(073.B-0283(A)) 


TOL 89 No.2 
(073.B-0283(A)) 


Te(0 III) (K) 

To(0 II) (K) 
To(S III) (K) 
iVe(S II) (cm-3) 


13531 ±56 
13027 ±65 
13027 ±47 
366 ± 50 


12412 ±87 
12182 ±99 
11659 ±72 
1108 ±99 




10263 ± 74 
10215 ±81 
10231 ±61 
147 ± 38 


9377 ± 160 
9546 ± 174 
9441 ± 133 
149 ± 52 


0+/H+ (xlO^) 
0++/H+ (xlO^) 

12 + log(0/H) 


0.26 ±0.01 
0.73 ±0.01 
0.99 ±0.01 
8.00 ±0.01 


0.22 ±0.01 
1.19 ±0.03 
1.41 ±0.03 
8.15 ±0.01 




0.56 ±0.02 
1.63 ±0.04 
2.19 ±0.05 
8.34 ±0.01 


0.78 ±0.06 
1.75 ±0.11 
2.53 ±0.12 
8.40 ±0.02 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.94 ±0.02 
3.84 ±0.07 
-1.44 ±0.01 


3.20 ±0.11 
6.03 ±0.17 
-0.86 ±0.02 




2.35 ±0.08 
4.05 ±0.11 
-1.36 ±0.02 


2.93 ±0.22 
3.51 ±0.20 
-1.39 ±0.05 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.49 ±0.03 
1.17±0.01 

-0.75 ±0.01 


2.97 ±0.08 
1.07 ±0.02 
-0.65 ±0.02 




3.34 ±0.10 
1.22 ±0.03 
-0.73 ±0.02 


2.58 ±0.18 
1.31 ±0.07 
-0.87 ±0.04 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.25 ±0.00 
1.51 ±0.04 

-1.68 ±0.01 


0.24 ±0.00 
3.09 ±0.09 

-L.tJO —1— VJ.VJO 

-1.43 ±0.02 




45 ± 01 
3.48 ±0.10 
1.25 ±0.02 
-1.65 ±0.02 


1.10 ±0.05 
4.08 ±0.33 
1 06 + n 0? 
-1.63 ±0.04 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


2.52 ±0.18 
1.23 ±0.08 
-3.51 ±0.04 


2.92 ±0.14 
1.37 ±0.11 
-3.55 ±0.04 




4.89 ±0.17 
1.13 ±0.02 
-3.60 ±0.02 


6.17 ±0.63 
1.12 ±0.05 
-3.57 ±0.05 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


5.67 ±0.10 
0.18 ±0.03 
1.08 ±0.01 
-2.21 ±0.01 


8.51 ±0.18 
1.66 ±0.06 
1.13 ±0.01 
-2.17 ±0.01 




9.23 ±0.20 
0.64 ±0.04 
1.06 ±0.01 
-2.35 ±0.01 


22.95 ±0.93 

1.06 ±0.02 
-2.02 ±0.03 


Fe++/H+(xl06)(4658) 
ICF 

log(Fe/0) (A4658) 


0.19 ±0.01 
5.10 ±0.12 
-2.02 ±0.02 


0.29 ±0.01 
8.28 ±0.26 
-1.76 ±0.02 




0.29 ±0.01 
5.32 ±0.16 
-2.15 ±0.02 


0.57 ±0.06 
4.55 ±0.31 
-1.99 ±0.06 


Galaxy 
(ESO Program) 


Property 


NGC 5408 No.l 
(081.C-01 13(A)) 


NGC 5408 No.2 
(081.C-01 13(A)) 


TOL 1457-262 
(081.C-01 13(A)) 


TOL 1924-416 No.l 
(081.C-01 13(A)) 


Te(0 III) (K) 

To(0 II) (K) 
To(S III) (K) 
7Ve(S II) (cm-3) 


15585 ± 132 
14181 ±155 
15200 ± 109 
308 ± 46 


13667 ± 107 
13119 ± 123 
13190 ±89 
133 ± 36 




11892 ±81 
11737 ±91 
10973 ± 68 
104 ±35 


12485 ± 96 
12242 ± 108 
11752 ±79 
126 ±37 


0+/H+ (xlO^) 
0++/H+ (xlO^) 
0+++/H+ (xlO^) 
O/H(xl0'^) 
12 + log(0/H) 


0.13 ±0.00 
0.94 ±0.02 
0.91 ±0.03 
1.08 ±0.02 
8.03 ±0.01 


0.28 ±0.01 
1.07 ±0.03 
0.60 ±0.03 
1.36 ±0.03 
8.13 ±0.01 




0.55 ±0.02 
1.31 ±0.03 
1.07 ±0.05 
1.87 ±0.03 
8.27 ±0.01 


0.17 ±0.01 
0.78 ±0.02 
2.56 ±0.12 
0.98 ±0.02 
7.99 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.22 ±0.01 
7.44 ±0.25 
-1.81 ±0.02 


0.51 ±0.02 
4.77 ±0.13 
-1.75 ±0.02 




1.02 ±0.03 
3.66 ±0.08 
-1.70 ±0.02 


0.82 ±0.03 
5.44 ±0.17 
-1.34 ±0.02 


Ne++/H+ (xlO^) 


2.06 ±0.05 


2.16 ±0.06 




2.85 ±0.08 


1.46 ±0.04 
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ICF 

log(Ne/0) 

S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 

C1++/H+ (xlO^) 
ICF 

log(Cl/0) 

Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 

Fe++/H+(xl0<')(4658) 
ICF 

log(Fe/0) (A4658) 



1.05 ±0.02 
'0.70 ±0.02 



2.84 ±0.06 



1.14 ±0.02 
-0.74 ±0.02 



1.29 ±0.03 
-0.71 ±0.02 



1.11 ±0.02 
-0.78 ±0.02 



.00 


0, 


,34 ± 0, 


,01 


0, 


,33 ±0, 


,01 


0.24 ±0.01 




9 


.10 zl: u. 




9 


14-1-0 


07 
,U 1 


1 c;7 -1- n 0^ 
1.0 ( in u.uo 




1 

± . 


.oo zl: u. 




± . 


18-1-0 


09 


1 1 Q -1- 01 

i.io in u.ui 


.02 




.61 ± 0, 


,02 




,77 ± 0, 


,02 


-1.60 ± 0.02 


.10 


3 


.27 ±0, 


,18 


3 


,79 ± 0, 


,27 


2.17±0.13 


.25 


1, 


,23 ±0, 


,09 


1, 


,12 ±0, 


,02 


1.39 ±0.18 


.07 


-3 


.53 ±0, 


,04 


-3 


,65 ±0, 


,03 


-3.51 ±0.06 


.06 


4, 


,77 ±0, 


,10 


5, 


,00 ± 0, 


,11 


3.04 ±0.07 










0, 


,83 ±0, 


,04 


0.48 ±0.02 


.02 


1 


,09 ±0, 


,01 


1, 


,06 ± 0, 


,01 


1.13 ±0.01 


.01 


-2 


,42 ± 0, 


,01 


-2, 


,55 ±0, 


,01 


-2.45 ±0.01 


.00 


0, 


,06 ± 0, 


,00 


0, 


,62 ±0, 


,03 


0.26 ±0.01 


.39 


6, 


,40 ± 0, 


,20 


4, 


,77 ±0, 


,13 


7.48 ±0.27 


.02 


-2 


.52 ±0, 


,03 


-1, 


,80 ±0, 


,02 


-1.71 ±0.02 



Property 



Galaxy 
(ESQ Program) 



TOL 1924-416 No. 2 
(081.C-01 13(A)) 



NGC 6822 V 
(081.C-01 13(A)) 



PHL 293B 
(70.B-07 17(A)) 



Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 
7Ve(S II) (cm-3) 



12269 ±86 
12063 ±97 
11473 ±72 
178 ±41 



11429 ±71 
11712 ±79 
11483 ±59 
133 ± 37 



16926 ± 190 
14657 ±230 
16367 ± 158 
41 ±41 



0+/H+ (xlO") 
0++/H+ (xlO") 
0+++/H+ (xl06) 
O/H(xl04) 
12 + log(0/H) 


0.22 ±0.01 
1.00 ±0.02 
1.45 ±0.06 
1.24 ±0.02 
8.09 ±0.01 


0.17 ±0.00 
1.27 ±0.03 

1.43 ±0.03 
8.16 ±0.01 


0.05 ±0.00 
0.48 ±0.01 

0.53 ±0.01 
7.72 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.65 ±0.02 
5.37 ±0.15 
-1.55 ±0.02 


0.56 ±0.02 
7.49 ±0.20 
-1.53 ±0.02 


0.14 ±0.01 
9.73 ±0.47 
-1.59 ±0.04 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.78 ±0.05 
1.11 ±0.02 
-0.80 ±0.02 


2.32 ±0.06 
1.03 ±0.02 
-0.78 ±0.02 


0.93 ±0.03 
1.03 ±0.02 
-0.74 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xl06) 
ICF 

log(S/0) 


0.29 ±0.01 
2.22 ±0.06 
1.42 ±0.03 
-1.54 ±0.02 


0.17 ±0.00 
2.94 ±0.07 
1.87 ±0.04 
-1.39 ±0.02 


0.09 ±0.00 
0.64 ±0.02 
1.17 ±0.05 
-1.66 ±0.02 


C1++/H+ (xIQS) 
ICF 

log(Cl/0) 


2.23 ±0.10 
1.32 ±0.13 
-3.62 ±0.05 


3.51 ±0.09 
1.57±0.12 
-3.42 ±0.04 


0.97 ±0.08 
2.07 ±0.60 
-3.42 ±0.13 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.17 ±0.09 
0.77 ±0.04 
1.11 ±0.01 
-2.43 ±0.01 


7.10 ±0.14 
0.43 ±0.02 
1.20 ±0.01 
-2.23 ±0.01 





Fe++/H+(xl06)(4658) 0.30 ± 0.01 0.07 ±0.00 

ICF 7.33 ±0.23 10.48 ±0.31 

log(Fe/0) (A4658) -1.75 ±0.02 -2.27 ±0.02 
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Galaxy 
(ESQ Program) 



Property 


NGC 346A No.l 
(69.C-0203(A)) 


NGC 346 A No. 2 
(69.C-0203(A)) 


NGC 346A N0.3 
(69.C-0203(A)) 


NGC 346B No.l 
(69.C-0203(A)) 


re(0 III) (K) 
TeCO II) (K) 

Te(S III) (K) 

7Ve(S II) (cm-3) 


12300 ± 94 
12088 ± 106 
11513 ±78 
10± 10 


12685 ± 105 
12402 ± 119 
12007 ±87 
52 ±31 


12370 ± 149 
12147 ± 168 
11604 ± 124 
77 ±36 


12392 ± 123 
12166 ± 138 
11633 ± 102 
36 ±29 


0+/H+ (xlO^^) 
0++/H+ (xlO'') 
O/H(xl04) 
12 + log(0/H) 


0.14 ±0.00 
1.04 ±0.03 
1.18 ±0.03 
8.07 ±0.01 


0.16 ±0.01 
0.91 ±0.02 
1.07 ±0.02 
8.03 ±0.01 


0.20 ±0.01 
0.91 ±0.03 
1.11 ±0.04 
8.04 ±0.01 


0.25 ±0.01 
0.89 ±0.03 
1.13 ±0.03 
8.05 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.24 ±0.01 
7.42 ± 0.25 
-1.82 ±0.02 


0.42 ±0.02 
6.16 ±0.21 
-1.62 ±0.03 


0.47 ±0.03 
5.38 ±0.25 
-1.64 ±0.03 


0.57 ±0.03 
4.53 ±0.17 
-1.64 ±0.03 


INe /rl (^XiU ) 

ICF 


L.oD =t U.UO 

1.04 ±0.02 
n 70 -1- n 09 


i.oD =t U.UD 

1.07 ±0.02 
-0.73 ±0.02 


1 on -U n HQ 
i.oy =t U.Uo 

1.09 ±0.03 

-0.73 ±0.03 


17/1-1-0 n^^ 

1.14 ±0.03 
— u. ( D m u.uz 


a In (,X iU ) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


U.iU ± U.UU 
2.55 ±0.08 
1.72 ±0.04 
-1.41 ±0.02 


0.18 ±0.00 
1.57 ±0.06 
1.49 ±0.03 
-1.61 ±0.02 


0.20 ±0.01 
1.92 ±0.11 
1.39 ±0.04 
-1.57 ±0.03 


U.zz ± U.Ui 
2.17 ±0.09 
1.28 ±0.03 
-1.57 ±0.02 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


5.45 ±0.12 
0.55 ±0.01 
1.21 ±0.02 
-2.25 ±0.01 


4.35 ±0.10 
1.13 ±0.07 
1.16 ±0.01 
-2.33 ±0.02 


5.11 ±0.16 

1.12 ±0.02 
-2.28 ±0.02 


5.29 ±0.14 

1.09 ±0.01 
-2.29 ±0.02 






Galaxy 
(ESQ Program) 




Property 


NGC 346B N0.2 
(69.C-0203(A)) 


NGC 346D No.l 
(69.C-0203(A)) 


NGC 346D N0.2 
(69.C-0203(A)) 


NGC 346D N0.3 
(69.C-0203(A)) 


TeCO III) (K) 
re(0 II) (K) 

re(S III) (K) 

iVe(S II) (cm-3) 


12772 ± 112 
12470 ± 127 
12115 ±93 
35 ±30 


13253 ± 126 
12831 ± 144 
12704 ± 105 
16± 17 


13332 ± 123 
12888 ± 141 
12798 ± 102 
10± 10 


12741 ± 116 
12446 ± 132 
12076 ± 97 
95 ±33 


0+/H+ (xlO^) 
0++/H+ (xlO") 
O/H(xl04) 
12 + log(0/H) 


0.15 ±0.01 
0.88 ±0.02 
1.03 ±0.02 
8.01 ±0.01 


0.23 ±0.01 
0.72 ±0.02 
0.95 ±0.02 
7.98 ±0.01 


0.11 ±0.00 
0.78 ±0.02 
0.89 ±0.02 
7.95 ±0.01 


0.17 ±0.01 
0.81 ±0.02 
0.98 ±0.02 
7.99 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.29 ±0.01 
6.26 ±0.23 
-1.75 ±0.03 


0.63 ±0.03 
4.16 ±0.15 
-1.56 ±0.03 


0.26 ±0.01 
7.15 ±0.28 
-1.68 ±0.03 


0.47 ±0.02 
5.51 ±0.20 
-1.58 ±0.03 


Ne++/H+ (xlO^) 
ICF 

Iog(Ne/0) 


1.73 ±0.05 
1.06 ±0.02 
-0.75 ±0.02 


1.38 ±0.05 
1.15 ±0.02 
-0.78 ±0.02 


1.48 ±0.05 
1.05 ±0.02 
-0.76 ±0.02 


1.62 ±0.05 
1.08 ±0.02 
-0.75 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.09 ±0.00 
1.58 ±0.06 
1.49 ±0.04 
-1.62 ±0.02 


0.26 ±0.01 
1.67 ±0.06 
1.21 ±0.02 
-1.65 ±0.02 


0.13 ±0.00 
1.67 ±0.06 
1.55 ±0.04 
-1.50 ±0.02 


0.19 ±0.00 
2.36 ±0.09 
1.38 ±0.03 
-1.45 ±0.02 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 


4.34 ±0.10 
1.05 ±0.10 
1.17 ±0.01 


4.08 ±0.10 

1.09 ±0.01 


4.12 ±0.10 
1.22 ±0.02 


5.27 ±0.13 
0.64 ±0.10 
1.14 ±0.01 
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log(Ar/0) 


-2.31 ±0.02 


-2.33 ±0.02 




-2.25 ±0.02 


-2.21 ±0.02 






Galaxy 
(ESQ Program) 




Property 


NGC 346D No.4 
(69.C-0203(A)) 


NGC 456A No.l 
(69.C-0203(A)) 


NGC 456A No.2 
(69.C-0203(A)) 


NGC 456A No.3 
(69.C-0203(A)) 


Te(0 III) (K) 
Te(0 II) (K) 

Te(S III) (K) 

NeiS II) (cm •^) 


13036 ± 121 
12672 ± 137 
12442 ± 100 
39 ± 30 


12308 ± 108 
12096 ± 122 
11524 ±90 
238 ± 39 




12269 ± 139 
12063 ± 156 
11473 ± 115 
46 ±34 


12134± 117 
11948 ± 131 
11296 ±97 
100 ± 34 


0+/H+ (xlO^) 
0++/H+ (xlO^) 
O/H(xl0^) 
12 + log(0/H) 


0.16 ±0.01 
0.76 ±0.02 
0.92 ±0.02 
7.96 ±0.01 


0.43 ±0.02 
0.72 ±0.02 
1.15 ±0.03 
8.06 ±0.01 




0.28 ±0.01 
0.82 ±0.03 
1.10 ±0.03 
8.04 ±0.01 


0.34 ±0.01 
0.78 ±0.02 
1.12 ±0.03 
8.05 ±0.01 


N+/H+ (xlO*^) 
ICF 

log(N/0) 


0.39 ±0.02 
5.45 ± 0.20 
-1.63 ±0.03 


0.94 ±0.04 
2.90 ±0.09 
-1.63 ±0.02 




0.62 ±0.03 
3.96 ±0.16 
-1.65 ±0.03 


0.59 ±0.03 
3.47 ±0.12 
-1.74 ± 0.03 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.54 ±0.05 
1.09 ±0.02 
-0.74 ± 0.02 


1.23 ±0.04 
1.33 ±0.03 
-0.84 ±0.02 




1.52 ±0.06 
1.18 ±0.03 
-0.79 ±0.02 


1.32 ±0.05 
1.23 ±0.03 
-0.84 ± 0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.18 ±0.00 
1.92 ±0.07 
1.36 ±0.03 
-1.51 ± 0.02 


0.27 ±0.01 
2.38 ±0.08 
1.08 ±0.01 
_i fin + n 09 




0.18 ±0.01 

1.20 ±0.03 
-1.62 ±0.03 


0.17 ±0.00 
2.53 ±0.10 
1.14 ±0.02 
-1.56 ± 0.02 


C1++/H+ (xlO*) 
ICF 

log(Cl/0) 




3.89 ±0.24 
1.18 ±0.08 
-3.40 ±0.04 




3.55 ±0.40 
1.22 ±0.15 
-3.41 ±0.07 


2.68 ±0.24 
1.19±0.11 

-3.55 ±0.06 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.40 ±0.11 
0.80 ±0.09 
1.14 ±0.01 
-2.26 ±0.02 


5.48 ±0.13 

1.07 ±0.01 
-2.29 ±0.01 




5.31 ±0.16 

1.08 ±0.01 
-2.28 ±0.02 


5.52 ±0.15 

1.07 ±0.01 
-2.28 ±0.02 


Fe++/H+(xl06) 
ICF 

log(Fe/0) 




0.16 ±0.02 
3.73 ±0.14 
-2.29 ±0.05 






0.11 ±0.02 
4.54 ± 0.18 
-2.34 ±0.06 






Galaxy 
(ESQ Program) 




Property 


UM 420 No.2 
(69.C-0203(A)) 


CAM 0357-3915 
(69.C-0203(A)) 


TOL 0513-393 
(69.C-0203(A)) 


NGC 6822V No.l 
(69.C-0203(A)) 


ToCO III) (K) 
Te(0 II) (K) 

Te(S III) (K) 

N,{S II) (cm-3) 


12328 ± 440 
12112 ±496 
11550 ±365 
93 ±54 


15401 ± 193 
14099 ±227 
15025 ± 160 
254 ± 76 




15160 ± 144 
13985 ± 169 
14790 ± 120 
196 ±46 


11686 ± 135 
12119± 151 
11828 ± 112 
86 ±48 


0+/H+ (xlO^) 
0++/H+ (xlO-*) 
0+++/H+ (xlO*^) 
O/H(xl04) 
12 + log(0/H) 


0.41 ±0.05 
1.02 ±0.11 

1.43 ±0.12 
8.16 ±0.04 


0.09 ±0.00 
0.68 ±0.02 
1.50 ±0.14 
0.79 ±0.02 
7.90 ±0.01 




0.06 ±0.00 
0.80 ±0.02 
0.94 ±0.07 
0.86 ±0.02 
7.94 ±0.01 


0.17 ±0.01 
1.24 ± 0.05 

1.41 ±0.05 
8.15 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


1.28 ±0.18 
3.69 ± 0.40 
-1.48 ±0.08 


0.39 ±0.02 
7.70 ±0.38 
-1.43 ±0.04 




0.28 ±0.01 
13.34 ±0.56 
-1.37 ±0.03 


0.38 ±0.02 
7.32 ±0.33 
-1.71 ±0.03 


Ne++/H+ (xlO^) 
ICF 


2.41 ±0.28 
1.25 ±0.11 


1.28 ±0.05 
1.05 ±0.02 




1.12 ±0.03 
1.01 ±0.02 


2.51 ±0.11 
1.03 ±0.04 
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log(Ne/0) 


-0.68 ± 0.07 


-0.77 ± 0.02 


-0.88 ± 0.02 


-0.74 ± 0.03 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.51 ±0.04 


0.15 ±0.01 
0.67 ±0.05 
1.57 ±0.05 
-1.81 ± 0.03 


0.10 ±0.00 
0.66 ±0.03 
2.29 ±0.08 
-1.69 ± 0.02 


0.11 ±0.00 
2.20 ±0.10 
1.82 ±0.07 
-1.53 ± 0.03 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 




1.82 ±0.34 
1.73 ±0.45 
-3.40 ±0.14 


1.36 ±0.17 
2.56 ±0.63 
-3.39 ±0.12 


3.52 ±0.43 
1.55 ±0.21 
-3.41 ±0.08 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.53 ±0.41 

1.06 ±0.03 
-2.47 ±0.06 


1.50 ±0.06 
1.28 ±0.14 
1.26 ±0.02 
-2.62 ±0.05 


1.80 ±0.05 
1.48 ±0.07 
1.57 ±0.03 
-2.49 ±0.02 


6.00 ±0.16 
0.77 ±0.14 
1.19 ±0.02 
-2.30 ±0.02 


Fe++/H+(xlO^) 
ICF 

Iog(Fe/0) 




0.17 ±0.03 
11.02 ±0.61 
-1.63 ±0.08 


0.08 ±0.01 
19.81 ±0.89 
-1.73 ±0.07 








Galaxy 
(ESQ Program) 




Property 


NGC 6822V No.2 
(69.C-0203(A)) 


TOL 2138-405 No.l 
(69.C-0203(A)) 


TOL 2146-391 No.l 
(69.C-0203(A)) 


TOL 2146-391 No.2 
(69.C-0203(A)) 


TeCO III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

7Ve(S II) (cm-3) 


12051 ± 188 
11876 ±212 
11185 ± 156 
54 ±45 


13129 ± 154 
12741 ± 175 
12555 ± 128 
349 ± 56 


16005 ± 198 
14354 ±235 
15587 ± 164 
182 ±54 


16529 ± 241 
14539 ± 289 
16042 ± 200 
110 ±58 


0+/H+ (xlO^) 
0++/H+ (xlO^) 
0+++/H+ (xlO*^) 
O/H(xl0^) 
12 + log(0/H) 


0.18 ±0.01 
1.19 ±0.06 

1.36 ±0.06 
8.13 ±0.02 


0.21 ±0.01 
1.07 ±0.04 
2.04 ±0.20 
1.31 ±0.04 
8.12 ±0.01 


0.09 ±0.00 

f) _(_ n no 

1.74 ±0.17 
0.66 ±0.02 
7.82 ±0.01 


0.08 ±0.00 
0.50 ±0.02 
1.17±0.13 
0.59 ±0.02 
7.77 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.39 ±0.03 
6.89 ±0.43 
-1.71 ± 0.05 


1.27 ±0.07 
5.76 ±0.24 
-1.25 ±0.03 


0.23 ±0.01 
7.11 ±0.36 
-1.61 ±0.04 


0.19 ±0.01 
6.90 ±0.41 
-1.66 ± 0.04 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


2.36 ±0.13 
1.04 ±0.05 
-0.74 ±0.04 


2.28 ±0.09 
1.10 ±0.03 
-0.72 ± 0.03 


1.07 ±0.04 
1.07 ±0.02 
-0.76 ±0.02 


0.98 ±0.04 
1.07 ±0.02 
-0.75 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.13 ±0.00 
2.55 ±0.17 
1.72 ±0.08 
-1.47 ±0.04 


0.28 ±0.01 
1.55 ±0.10 
1.50 ±0.05 
-1.68 ±0.03 


0.13 ±0.00 
0.72 ±0.04 
1.45 ±0.04 
-1.73 ±0.03 


0.11 ±0.00 
0.60 ±0.04 
1.40 ±0.04 
-1.77 ±0.03 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


6.29 ±0.24 
1.35 ±0.22 
1.17 ±0.03 
-2.27 ±0.03 


4.39 ±0.14 
1.55 ±0.21 
1.13 ±0.02 
-2.42 ±0.03 


1.76 ±0.06 
1.25 ±0.11 
1.24 ±0.02 
-2.48 ±0.03 


1.57 ±0.06 
0.91 ±0.11 
1.23 ±0.02 
-2.48 ±0.04 


Fe++/H+(xl06) 
ICF 

log(Fe/0) 




0.30 ±0.04 
7.90 ±0.38 
-1.74 ±0.06 


0.22 ±0.03 
10.13 ±0.57 
-1.47 ±0.06 


0.12 ±0.02 
9.84 ±0.65 
-1.71 ±0.09 




Galaxy 
(ESQ Program) 






Property 


TOL 2240-384 
(69.C-0203(A)) 


UM 160 No.l 
(69.C-0203(A)) 






re(0 III) (K) 
T,{0 II) (K) 


15777 ± 198 
14263 ± 235 


13613 ±271 
13083 ± 244 
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TJS III) (K) 
N,{S II) (cm-3) 


15380 ± 165 
210 ±67 


13129 ±225 
80 ±51 


0+/H+ (xlO^) 
0++/H+ (xW) 
0+++/H+ (xlO*^) 
O/H(xl0^) 
12 + log(0/H) 


0.07 ±0.00 
0.62 ±0.02 
1.22 ±0.11 
0.71 ±0.02 
7.85 ±0.01 


0.15 ±0.01 
0.79 ±0.04 

0.94 ± 0.05 
7.97 ±0.02 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.41 ±0.03 
9.09 ±0.48 
-1.28 ± 0.04 


0.42 ±0.04 
5.86 ±0.44 
-1.58 ± 0.06 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.00 ±0.04 
1.04 ±0.02 
-0.83 ±0.02 


1.17 ±0.08 
1.07 ±0.05 
-0.87 ±0.04 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.07 ±0.00 
0.42 ±0.03 
1.67 ±0.06 
-1.94 ±0.04 


0.22 ±0.01 
1.39 ±0.11 
1.41 ±0.06 
-1.62 ±0.04 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


0.93 ±0.04 
1.35 ±0.14 
1.34 ±0.03 
-2.75 ±0.07 


2.95 ±0.14 

1.16 ±0.03 
-2.44 ±0.03 



N.G.Guseva et al.: Low-metallicity ELGs: deep VLT/FORS+UVES spectroscopy. Online Material p 29 
Table 8. Ionic and total heavy element abundances (FORS medium-resolution observations) 



Galaxy 
(ESQ Program) 


Property 


NGC 346A No.l 
(69.C-0203(A)) 


NGC 346A No.2 
(69.C-0203(A)) 


NGC 346A No.3 
(69.C-0203(A)) 


NGC 346B No.l 
(69.C-0203(A)) 


re(0 III) (K) 
re(0 II) (K) 
Te(S III) (K) 

iVe(S II) (cm-3) 


12955 ± 97 
12611 ± 110 
12343 ± 80 
10± 10 


12563 ±93 
12305 ± 105 
11852 ±77 
42 ±32 


12666 ± 106 
12387 ± 120 
11982 ±88 
51 ±37 


12594 ±94 
12330 ± 87 
11892 ±78 
65 ±35 


0+/H+ (xlO"*) 
0++/H+ (xlO^) 
O/HCxlO-*) 
12 + log(0/H) 


0.14 ±0.00 
0.89 ±0.02 
1.03 ±0.02 
8.01 ±0.01 


0.17 ±0.01 
0.92 ±0.02 
1.08 ±0.02 
8.04 ±0.01 


0.20 ±0.01 
0.85 ±0.02 
1.05 ±0.02 
8.02 ±0.01 


0.27 ±0.01 
0.86 ±0.02 
1.13 ±0.02 
8.05 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.26 ±0.01 
6.58 ±0.21 
-1.78 ±0.02 


0.44 ±0.02 
6.02 ±0.18 
-1.61 ±0.02 


0.56 ±0.02 
5.04 ±0.16 
-1.57 ±0.02 


0.60 ±0.02 
4.16 ±0.12 
-1.66 ±0.02 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.93 ±0.05 
1.06 ±0.02 
-0.71 ±0.02 


1.91 ±0.05 
1.07 ±0.02 
-0.73 ±0.02 


1.92 ±0.06 
1.10 ±0.02 
-0.69 ±0.02 


1.90 ±0.05 
1.16 ±0.02 
-0.71 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.09 ±0.00 
1.84 ±0.05 
1.54 ±0.03 
-1.54 ±0.02 


0.17 ±0.00 
1.48 ±0.04 
1.48 ±0.03 
-1.65 ±0.02 


0.19 ±0.00 
1.82 ±0.06 
1.33 ±0.03 
-1.59 ±0.02 


0.22 ±0.00 
2.17 ±0.06 
1.23 ±0.02 
-1.59 ±0.02 


C1++/H+ (xlO^) 
log(Cl/0) 


3.57 ±0.12 
1 J- n on 

-3.28 ±0.06 


2.67 ±0.14 

1.44 zt U. lo 

-3.45 ±0.06 


3.04 ±0.24 

i.oo ± U.iO 

-3.41 ±0.06 


2.74 ±0.15 

1 Qo 1 nil 
i.Zo =t U. 1 1 

-3.53 ±0.05 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.62 ±0.10 
0.32 ±0.03 
1.18 ±0.01 
-2.28 ±0.01 


5.07 ±0.11 
1.02 ±0.05 
1.15 ±0.01 
-2.34 ±0.01 


4.88 ±0.11 
0.78 ±0.08 
1.11 ±0.01 
-2.29 ±0.02 


4.57 ±0.09 

1.08 ±0.01 
-2.32 ±0.01 


Fe++/H+(xlOS)(4658) 
Fe++/H+(xl06)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 








0.20 ±0.01 
5.758 

-2.01 ±0.03 


Galaxy 
(ESQ Program) 


Property 


NGC 346B No.2 
(69.C-0203(A)) 


NGC 346D No.l 
(69.C-0203(A)) 


NGC 346D No.2 
(69.C-0203(A)) 


NGC 346D No.3 
(69.C-0203(A)) 


re(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

iVc(S II) (cm-3) 


12560 ± 94 
12302 ± 106 
11847 ±78 
28 ±23 


12911 ±96 
12578 ± 109 
12228 ±79 
13± 12 


12547 ±92 
12292 ± 104 
11831 ±77 
12± 11 


12837 ±96 
12521 ± 108 
12196 ±79 
146 ± 39 


0+/H+ (xlO'') 
0++/H+ (xlO'') 
O/H(xl04) 
12 + log(0/H) 


0.15 ±0.00 
0.90 ±0.02 
1.05 ±0.02 
8.02 ±0.01 


0.29 ±0.01 
0.77 ±0.02 
1.06 ±0.02 
8.03 ±0.01 


0.16 ±0.00 
0.92 ±0.02 
1.08 ±0.02 
8.03 ±0.01 


0.19 ±0.01 
0.81 ±0.02 
1.00 ±0.02 
8.00 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.32 ±0.01 
6.44 ±0.20 
-1.70 ±0.02 


0.72 ±0.02 
3.78 ±0.10 
-1.59 ±0.02 


0.37 ±0.01 
6.39 ±0.20 
-1.66 ±0.02 


0.51 ±0.02 
4.99 ±0.15 
-1.60 ±0.02 


Ne++/H+ (xlO^) 
ICF 


1.81 ±0.05 
1.06 ±0.02 


1.65 ±0.04 
1.19 ±0.02 


1.86 ±0.05 
1.06 ±0.02 


1.75 ±0.05 
1.10 ±0.02 
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log(Ne/0) 


-0.74 ± 0.02 


-0.73 ± 0.02 


-0.74 ± 0.02 


-0.71 ± 0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.10 ±0.00 
2.21 ±0.06 
1.52 ±0.03 
-1.47 ± 0.02 


0.28 ±0.01 
1.87 ±0.05 
1.18 ±0.02 
-1.63 ± 0.01 


0.15 ±0.00 
2.09 ±0.06 
1.53 ±0.03 
-1.50 ± 0.02 


0.19 ±0.00 
2.13 ±0.06 
1.32 ±0.02 
-1.52 ± 0.02 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


2.76 ±0.13 
1.50 ±0.20 
-3.40 ±0.06 


3.17±0.11 
1.21 ±0.10 
-3.44 ±0.04 


3.50 ±0.16 
1.49 ±0.19 
-3.31 ±0.06 


3.20 ±0.13 
1.33 ±0.15 
-3.37 ±0.05 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.54 ±0.10 

1.18 ±0.01 
-2.29 ±0.01 


4.47 ±0.10 
0.24 ±0.02 
1.08 ±0.01 
-2.34 ±0.01 


4.84 ±0.11 
0.40 ±0.03 
1.17 ±0.01 
-2.28 ±0.01 


4.73 ±0.10 

1.12 ±0.01 
-2.28 ±0.01 


Fe++/H+(xl0^)(4988) 
ICF 

log(Fe/0) (4988) 


0.29 ±0.01 
9.00 ±0.32 
-1.60 ±0.03 


0.07 ±0.00 
4.99 ±0.16 
-2.48 ±0.03 


0.10 ±0.01 
8.91 ±0.31 
-2.10 ±0.04 




Galaxy 
(ESO Program) 


Property 


NGC 346D No.4 
(69.C-0203(A)) 


NGC 456A No.l 
(69.C-0203(A)) 


NGC 456A No.2 
(69.C-0203(A)) 


NGC 456 A No. 3 
(69.C-0203(A)) 


Te(0 III) (K) 
T,{0 II) (K) 
TeCS III) (K) 
A^e(S II) (cm-3) 


13017 ±99 
12658 ± 113 
12418 ±82 
105 ± 36 


12281 ±88 
12073 ± 100 
11488 ±73 
387 ±51 


12029 ±94 
11858 ± 105 
11157±78 
87 ±36 


12084 ±88 
11905 ±99 
11230 ±73 
124 ±36 


0+/H+ (xlO'') 
0++/H+ (xlO'*) 
O/HCxlO-*) 
12 + log(0/H) 


0.20 ± 0.01 
0.79 ±0.02 
0.99 ±0.02 
8.00 ±0.01 


0.45 ± 0.01 
0.70 ±0.02 
1.15 ±0.02 
8.06 ±0.01 


0.27 ± 0.01 
0.86 ±0.02 
1.13 ±0.02 
8.05 ±0.01 


0.34 ± 0.01 
0.78 ±0.02 
1.12 ±0.02 
8.05 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.47 ±0.02 
4.85 ±0.15 
-1.64 ±0.02 


0.94 ±0.03 
2.81 ±0.07 
-1.64 ±0.02 


0.59 ±0.02 
4.19 ±0.12 
-1.66 ±0.02 


0.63 ±0.02 
3.44 ±0.09 
-1.72 ±0.02 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.71 ±0.05 
1.11 ±0.02 
-0.72 ±0.02 


1.25 ±0.03 
1.36 ±0.02 
-0.83 ±0.02 


1.51 ±0.04 
1.16 ±0.02 
-0.81 ±0.02 


1.35 ±0.04 
1.24 ±0.02 
-0.83 ±0.02 


S+/H+ (xlO^^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.19 ±0.00 
1.66 ±0.05 
1.30 ±0.02 
-1.61 ±0.02 


0.26 ±0.01 
2.36 ±0.07 
1.07 ±0.01 
-1.61 ±0.01 


0.20 ±0.00 
2.35 ±0.08 
1.23 ±0.02 
-1.55 ±0.02 


0.18 ±0.00 
2.58 ±0.08 
1.14 ±0.02 
-1.55 ±0.02 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


3.00 ±0.13 
1.32 ±0.15 
-3.40 ±0.05 


3.20 ±0.11 
1.18 ±0.07 
-3.48 ±0.03 


3.27 ±0.19 
1.23 ±0.12 
-3.45 ±0.05 


3.25 ±0.14 
1.19 ±0.09 
-3.46 ±0.04 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


4.46 ±0.10 
0.48 ±0.04 
1.11 ±0.01 
-2.30 ±0.01 


5.53 ±0.12 

1.07 ±0.01 
-2.29 ±0.01 


5.97 ±0.14 

1.08 ±0.01 
-2.24 ±0.01 


5.69 ±0.13 

1.07 ±0.01 
-2.27±0.01 


Fe++/H+(xl06)(4658) 
Fe++/H+(xl06)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 


0.15 ±0.01 
6.59 ±0.23 

-2.01 ±0.03 


0.11 ±0.01 
0.09 ±0.01 
3.60 ±0.11 
-2.46 ±0.03 
-2.57 ±0.03 


0.10 ±0.01 
0.11 ±0.01 
5.59 ±0.19 
-2.29 ±0.05 
-2.28 ±0.04 


0.13 ±0.00 
0.12 ±0.01 
4.50 ±0.14 
-2.29 ±0.02 
-2.30 ±0.03 



Galaxy 
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(ESO Program) 


Property 


UM 420 No.l 
(69.C-0203(A)) 


UM 420 No.2 
(69.C-0203(A)) 


CAM 0357-3915 
(69.C-0203(A)) 


TOL 0513-393 
(69.C-0203(A)) 


Te(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 
iVe(S II) (cm-3) 


12149 ±386 
11961 ±434 
11315 ±321 
49 ±47 


13659 ± 287 
13114 ±330 
13181 ±239 
60 ±45 


15124 ± 148 
13967 ± 174 
14754 ± 123 
216 ±54 


15131 ± 136 
13971 ± 159 
14761 ±113 
273 ± 54 


0+/H+ (xlO'') 
0++/H+ (xlO^^) 
0+++/H+ (xlO^) 
O/H(xl04) 
12 + log(0/H) 


0.65 ±0.08 
0.76 ±0.07 

1.41 ±0.11 
8.15 ±0.03 


0.40 ±0.03 
0.70 ±0.04 

1.10 ±0.05 
8.04 ±0.02 


0.10 ±0.00 
0.69 ±0.02 
1.45 ±0.09 
0.80 ±0.02 
7.90 ±0.01 


0.06 ±0.00 
0.81 ±0.02 
0.79 ±0.05 
0.88 ±0.02 
7.95 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


2.87 ±0.35 
2.51 ±0.24 
-1.29 ±0.07 


1.16 ±0.10 
2.98 ±0.19 
-1.50 ±0.05 


0.42 ±0.02 
7.16 ±0.28 
-1.43 ±0.03 


0.36 ±0.02 
11.77 ±0.46 
-1.32 ±0.03 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


2.00 ±0.21 
1.56 ±0.12 
-0.66 ±0.06 


1.88 ±0.12 
1.30 ±0.06 
-0.65 ±0.04 


1.33 ±0.04 
1.06 ±0.02 
-0.75 ±0.02 


1.40 ±0.04 
1.01 ±0.02 
-0.80 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.85 ±0.06 
2.08 ±0.35 

-L.WO —1— \J.\JO 

-1.67 ±0.06 


0.42 ±0.02 
1.28 ±0.11 
1 no + n 1 4 

-1.77 ±0.04 


0.12 ±0.00 
0.64 ±0.03 

-1.84 ±0.02 


0.13 ±0.00 
0.80 ±0.03 

-1.65 ±0.02 


CI++/H+ (xlO^) 
ICF 

log(Cl/0) 






1.36 ±0.18 
1.65 ±0.33 
-3.55 ±0.10 


1.64 ±0.13 
2.32 ±0.51 
-3.37±0.10 


Fe++/H+(xlOS)(4658) 
Fe++/H+(xlOS)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 


0.57 ±0.11 
0.63 ±0.11 
3.18 ±0.35 
-1.89 ±0.10 
-1.85 ±0.10 


0.44 ±0.07 
0.36 ±0.06 
3.85 ±0.30 
-1.81 ±0.08 
-1.90 ±0.08 


0.14 ±0.02 
0.18 ±0.01 
10.18 ±0.45 
-1.76 ±0.07 
-1.64 ±0.04 


0.10 ±0.01 
0.10 ±0.01 
17.33 ±0.73 
-1.69 ±0.05 
-1.69 ±0.04 


Galaxy 
(ESO Program) 


Property 


TOL 1214-277 
(65.N-0642(A)) 


TOL 65 No.l 
(65.N-0642(A)) 


TOL 65 No.2 
(65.N-0642(A)) 


NGC 6822V No.l 
(69.C-0203(A)) 


re(0 III) (K) 
Te(0 II) (K) 
Te(S III) (K) 

iVe(S II) (cm-3) 


19675 ± 224 
15107 ±282 
18244 ± 186 
261 ± 68 


17844 ± 189 
14947 ±231 
17083 ± 157 
169 ± 40 


17552 ±261 
14865 ±318 
16861 ±217 
100 ± 50 


11924 ± 104 
11765 ± 117 
11015 ±86 
83 ±54 


0+/H+ (xlO^) 
0++/H+ (xlO^) 
0+++/H+ (xlO^) 
O/H(xl0'') 
12 + log(0/H) 


0.03 ±0.00 
0.31 ±0.01 
1.97 ±0.07 
0.36 ±0.01 
7.55 ±0.01 


0.07 ±0.00 
0.27 ±0.01 
0.26 ±0.02 
0.34 ±0.01 
7.53 ±0.01 


0.10 ±0.01 
0.26 ±0.01 
0.91 ±0.08 
0.36 ±0.01 
7.56 ±0.01 


0.16 ±0.01 
1.19 ±0.03 

1.35 ±0.03 
8.13 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.06 ±0.00 
11.82 ±0.66 
-1.70 ±0.04 


0.12 ±0.01 
5.03 ±0.02 
-1.75 ±0.03 


0.18 ±0.01 
3.75 ±0.22 
-1.74 ±0.04 


0.38 ±0.02 
7.43 ±0.27 
-1.68 ±0.03 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


0.45 ±0.01 
1.05 ±0.01 
-0.88 ±0.02 


0.54 ±0.02 
1.08 ±0.01 
-0.77 ±0.02 


0.55 ±0.02 
1.12 ±0.01 
-0.77 ±0.02 


2.45 ±0.08 
1.03 ±0.03 
-0.73 ±0.02 


S+/H+ (xlO^) 
S++/H+ (xlO^) 


0.03 ±0.00 
0.20 ±0.01 


0.08 ±0.00 
0.37 ±0.01 


0.11 ±0.00 
0.54 ±0.04 


0.11 ±0.00 
2.94 ±0.12 
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ICF 

log(S/0) 


1.83 ±0.01 
-1.92 ± 0.03 


1.24 ±0.02 
-1.78 ± 0.02 


1.13 ±0.02 
-1.69 ± 0.03 


1.81 ±0.05 
-1.39 ±0.02 


C1++/H+ (xlO^) 
ICF 

log(cyo) 




0.36 ±0.01 
1.46 ±0.26 
-3.81 ±0.08 




4.75 ±0.50 
1.57±0.19 
-3.26 ±0.07 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


1.01 ±0.03 


0.90 ±0.02 
0.41 ±0.02 
1.16±0.01 
-2.52 ±0.02 


1.06 ±0.04 
0.38 ±0.09 
1.10 ±0.01 
-2.49 ±0.04 


7.06 ±0.18 
0.96 ±0.13 
1.20 ±0.02 
-2.20 ±0.02 


Fe++/H+(xl0*^)(4658) 
Fe++/H+(xl0*^)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 


0.06 ±0.01 
0.09 ±0.01 
17.74 ±1.02 
-1.52 ±0.05 
-1.31 ±0.04 


0.08 ±0.01 
0.08 ±0.01 
7.00 ±0.36 
-1.76 ±0.04 
-1.75 ±0.04 


0.13 ±0.02 
0.24 ±0.02 
5.05 ±0.35 
-1.73 ±0.08 
-1.47 ±0.05 




Galaxy 
(ESQ Program) 


Property 


NGC 6822V No.2 
(69.C-0203(A)) 


NGC 6822X 
(69.C-0203(A)) 


TOL2138-405 No.l 
(69.C-0203(A)) 


TOL2138-405 No.3 
(69.C-0203(A)) 


re(0 III) (K) 
Te(0 II) (K) 
re(S III) (K) 

iVe(S II) (cm-3) 


12218 ± 150 
12020 ± 168 
11406 ± 124 
10± 10 


12385 ±385 
12159 ±434 
11623 ±320 
10± 10 


13931 ±122 
13292 ± 141 
13491 ± 101 
373 ± 53 


14453 ±211 
13609 ± 245 
14063 ± 175 
40 ±40 


0+/H+ (xlO'') 
0++/H+ (xlO'') 
0+++/H+ (xlO^) 
O/H (x]0^') 
12 + log(0/H) 


0.18 ±0.01 
1.10 ±0.04 

1 27 ± 04 
8.10 ±0.01 


0.21 ±0.02 
0.87 ±0.08 

1 07 ± 08 
8.03 ±0.03 


0.18 ±0.01 
0.86 ±0.02 
1.16 ±0.08 
1 05 ± 02 
8.02 ±0.01 


0.21 ±0.01 
0.67 ±0.03 
2.72 ±0.29 
91 ± 03 
7.96 ±0.01 


N+/H+ (xlO*') 
ICF 

log(N/0) 


0.47 ±0.03 
6.59 ±0.31 
-1.61 ±0.04 


0.61 ±0.09 
5.05 ±0.56 
-1.55 ±0.09 


1.19 ±0.05 
5.53 ±0.19 
-1.20 ±0.03 


0.51 ±0.03 
4.32 ±0.22 
-1.61 ±0.04 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


2.44 ±0.11 
1.05 ±0.04 
-0.69 ±0.03 


1.82 ±0.19 
1.11 ±0.08 
-0.73 ±0.06 


1.88 ±0.06 
1.10 ±0.02 
-0.71 ±0.02 


1.38 ±0.06 
1.16 ±0.03 
-0.75 ±0.03 


S+/H+ (xlO^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.14 ±0.00 
2.54 ±0.16 
1.63 ±0.06 
-1.46 ±0.03 


0.16 ±0.01 
2.19 ±0.42 
1.34 ±0.09 
-1.53 ±0.09 


0.25 ±0.01 
1.37 ±0.05 
1.40 ±0.03 
-1.67 ±0.02 


0.28 ±0.01 
1.05 ±0.10 
1.23 ±0.03 
-1.75 ±0.04 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


4.27 ±0.66 
1.47 ±0.25 
-3.31 ±0.10 




2.33 ±0.25 
1.38 ±0.19 
-3.51 ±0.08 




Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


6.28 ±0.21 
0.99 ±0.22 
1.47 ±0.25 
-2.24 ±0.03 


6.57 ±0.47 

1.11 ±0.04 
-2.17 ±0.05 


1.26 ±0.07 




Fe++/H+(xl06)(4658) 
Fe++/H+(xlOS)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 






0.24 ±0.02 
0.25 ±0.01 
7.61 ±0.29 
-1.76 ±0.04 
-1.75 ±0.03 


0.29 ±0.05 
0.45 ±0.05 
5.81 ±0.34 
-1.74 ±0.08 
-1.54 ±0.05 



Galaxy 
(ESQ Program) 
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Property 


TOL2146-391N0.1 
(69.C-0203(A)) 


TOL2146-391 No.2 
(69.C-0203(A)) 


TOL 2240-384 
(69.C-0203(A)) 


UM 160 No.l 
(69.C-0203(A)) 


TeCO III) (K) 
Te(0 II) (K) 
TeCS III) (K) 

NeiS II) (cm-3) 


15810 ± 151 
14277 ± 179 
15410 ± 125 
162 ± 42 


16050 ± 164 
14371 ± 195 
15627 ± 136 
147 ± 46 


14539 ± 132 
13658 ± 153 
14154 ± 109 
344 ± 69 


14096 ± 150 
13396 ± 173 
13675 ± 124 
142 ± 45 


0+/H+ (xlO"*) 
0++/H+ (xlO'') 
0+++/H+ (xlO^) 
O/H(xl0'') 
12 + log(0/H) 


0.08 ±0.00 
0.57 ±0.02 
1.15 ±0.05 
0.66 ±0.02 
7.82 ±0.01 


0.08 ±0.00 
0.53 ±0.01 
1.43 ±0.08 
0.62 ±0.02 
7.79 ±0.01 


0.06 ±0.00 
0.79 ±0.02 
1.27 ±0.07 
0.86 ±0.02 
7.93 ±0.01 


0.16 ±0.01 
0.70 ±0.02 
0.32 ±0.05 
0.86 ±0.02 
7.94 ±0.01 


N+/H+ (xlO^) 
ICF 

log(N/0) 


0.24 ±0.01 
7.59 ±0.30 
-1.57 ± 0.03 


0.19 ±0.01 
7.56 ±0.32 
-1.63 ± 0.03 


0.51 ±0.02 
13.16 ±0.53 
-1.11 ± 0.03 


0.38 ±0.02 
5.06 ±0.20 
-1.65 ± 0.03 


Ne++/H+ (xlO^) 
ICF 

log(Ne/0) 


1.03 ±0.03 
1.06 ±0.02 
-0.78 ± 0.02 


0.98 ±0.03 
1.06 ±0.02 
-0.77 ±0.02 


0.96 ±0.03 
1.01 ±0.02 
-0.95 ± 0.02 


1.25 ±0.04 
1.10 ±0.02 
-0.80 ±0.02 


S+/H+ (xlO^^) 
S++/H+ (xlO^) 
ICF 

log(S/0) 


0.13 ±0.00 
0.72 ±0.02 
1.50 ±0.03 
-1.72 ± 0.02 


0.11 ±0.00 
0.66 ±0.03 
1.47 ±0.03 
-1.74 ± 0.02 


0.09 ±0.00 
0.54 ±0.03 
2.26 ±0.07 
-1.78 ±0.03 


0.20 ±0.00 
1.24 ±0.05 
1.30 ±0.03 
-1.66 ±0.02 


C1++/H+ (xlO^) 
ICF 

log(Cl/0) 


0.96 ±0.10 
1.74 ±0.37 
-3.60 ±0.10 


0.87 ±0.13 
1.74 ±0.40 
-3.61 ±0.12 


1.67 ±0.13 
2.53 ±0.60 
-3.30 ±0.11 


2.07 ±0.22 
1.37 ±0.23 
-3.48 ±0.09 


Ar++/H+ (xlO^) 
Ar+++/H+ (xlO^) 
ICF 

log(Ar/0) 


1.89 ±0.04 
1.06 ±0.05 
1.26 ±0.02 
-2.44 ±0.02 


1.62 ±0.04 
0.97 ±0.06 
1.27 ±0.02 
-2.48 ±0.02 


1.54 ±0.07 


2.63 ±0.07 
0.56 ±0.08 
1.13 ±0.01 
-2.46 ±0.02 


Fe++/H+(xl06)(4658) 
Fe++/H+(xlOS)(4988) 
ICF 

log(Fe/0) (4658) 
log(Fe/0) (4988) 


0.13 ±0.01 
0.20 ±0.01 
10.89 ±0.48 
-1.66 ±0.04 
-1.49 ±0.03 


0.11 ±0.01 
0.20 ±0.01 
10.85 ±0.51 
-1.70 ±0.06 
-1.45 ±0.04 


0.15 ±0.01 
0.18 ±0.02 
19.53 ±0.84 
-1.46 ± 0.04 
-1.38 ±0.04 


0.17 ±0.02 
0.19 ±0.02 
6.94 ±0.32 
-1.85 ± 0.05 
-1.82 ±0.05 




Galaxy 
(ESO Program) 






Property 


UM 160 No. 2 
(69.C-0203(A)) 


UM 160 No.3 
(69.C-0203(A)) 






rn //~\ ff7'\ 

re(0 III) (K) 
re(0 II) (K) 
re(S III) (K) 

A^e(S II) (cm-3) 


12392 ±226 
12165 ±255 
11633 ± 187 
10± 10 


11689 ±84 
12037 ±93 
11658 ±69 
11 ±11 






0+/H+ (xlO'') 
0++/H+ (xlO'*) 
0+++/H+ (xlO^) 
O/H(xl04) 
12 + log(0/H) 


0.27 ±0.02 
0.95 ±0.05 
1.18 ±0.25 
1.24 ±0.06 
8.09 ±0.02 


0.34 ±0.01 
0.92 ±0.02 

1.25 ±0.03 
8.10 ±0.01 






N+/H+ (xlO^) 
ICF 

log(N/0) 


0.69 ±0.05 
4.55 ±0.28 
-1.59 ±0.05 


1.04 ±0.04 
3.83 ±0.10 
-1.50 ±0.02 






Ne++/H+ (xlO^) 
ICF 


1.97 ±0.12 
1.15 ±0.05 


1.86 ±0.06 
1.21 ±0.02 
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log(Ne/0) 


-0.74 ±0.04 


-0.75 ±0.02 


S+/H+ (xlO^) 


0.31 ±0.01 


0.44 ±0.01 


S++/H+ (xlO'5) 


2.28 ± 0.20 


2.37 ±0.17 


ICF 


1.30 ±0.05 


1.20 ±0.02 


log(S/0) 


-1.57 ±0.04 


-1.57 ±0.03 


Ar++/H+ (xlO^) 


3.70 ±0.19 


4.69 ±0.14 


Ar+++/H+ (xlO^) 






ICF 


1.09 ±0.02 


1.07 ±0.01 


log(Ar/0) 


-2.49 ±0.03 


-2.40 ±0.02 


Fe++/H+(xl0'^)(4988) 


0.19 ±0.05 


0.33 ±0.05 


ICF 


6.10 ±0.44 


5.05 ±0.16 


log(Fe/0) (4988) 


-2.03 ±0.12 


-1.87 ±0.07 
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Table 10. Electron temperatures and electron number densities derived from emission line flux ratios. 



Name 










i„(S III)'' 


C(N 11)'" 












UM 283D'= 


1 


2360 


± 0338 


1 


1116 ± 0603 




1 


1827 


± 0.0251 


8560 


± 0350 


NGC 346 D No.fs 


1 


3253 


± 0.0126 














0.8326 


± 0.0041 


NGC 346 D No.2s 


1 


3332 


± 0.0123 














0.9519 


± 0.0148 


NGC 346 D Nojs 


1 


2741 


± 0.0116 














0.8714 


± 0085 


NGC 346 D N0.4S 


1 


3036 


± 0.0121 














0.8445 


± 0.0141 


NGC 456 A No. IS 


1 


2308 


±0.0108 






1.1277 ±0.0088 


1 


2928 


± 0.0037 


0.9408 


± 0.0202 


NGC 456 A N0.3S 


1 


2134 


±0.0117 














0.9413 


±0.0616 


NGC 456 A No. ff 


1 


2281 


± 0.0088 






1.1588 ± 0.0310 


1 


1708 


± 0.0011 


0.8290 


± 0.0036 


NGC 456 A No.2f 


1 


2029 


± 0.0094 






1.0650 ± 0.1009 


1 


2554 


± 0.0034 


0.7738 


± 0.0170 


NGC 456 A 


1 


2084 


± 0088 






1.1750 ± 0.0924 


1 


1371 


± 0.0012 


0.9413 


± 0616 


UM 133H° 


1 


5504 


± 0.0243 




1.9303: 




1 


4161 


± 0.0219 






UM 1330° 


1 


5415 


± 0.0177 














0.7783 


± 0.0474 


UM 382° 


1 


5616 


± 0.0141 














1.0093 


± 0.1105 


UM 408'* 


1 


3655 


± 0.0147 














0.8054 


± 0.0527 


UM 417" 


1 


7086 


± 0.0177 














0.7872 


± 0.0512 


I IM 4?0 No 1 f 


J 


2149 


+ 0386 














8681 


+ 0457 


CAM 0357—391 5S 


1 


5401 


± 0.0193 








1 


1744 


± 0.0527 






CAM 0357—391 5^ 


1 


5124 


± 0.0148 














0.8712 


± 0.0475 


Tol 05 13 -393s 


1 


5160 


± 0.0144 








1 


6405 


± 0.0329 


1.0647 


± 0.0617 


Tol 0513-393^ 


1 


5131 


± 0136 














0.7204 


± 0.0229 


HE 2- IOC 


1 


2415 


± 0.0218 




0.7002: 


7787 ± 0136 





8394 


± 0009 


0.5250 


± 0.0091 


HE 2-lOE'' 





7450 


± 0.0355 





6980 ± 0.0198 







8235 


± 0.0002 


0.4945 


± 0.0045 


NGC 3125" 


1 


1087 


± 0.0071 





9679 ± 0112 




1 


6763 


± 0.0021 


0.5907 


± 0.0024 


Mrk 1259" 


1 


0126 


± 0340 





7514 ± 0.0230 


7733 ± 0296 


1 


0665 


± 0.0021 


0.6194 


± 0.0157 


Mrk 1271" 


1 


3428 


± 0.0102 


1 


2834 ± 0.0172 




1 


2282 


± 0.0022 


0.7088 


± 0.0040 


POX 4" 


1 


3089 


± 0.0097 


1 


3989 ± 0278 




1 


2326 


± 0016 


0.7360 


± 0.0044 


Tol 1214-277" 


2 


0020 


± 0.0226 




2.4681: 














Tol 1214— 277^ 


\ 


9675 


+ 0??4 














1 3357 


± 0.1427 


101 oj i\o. i 


1 
i 


/ 


=t U.UioV 














1 non? 


It W.W4 / 


lOl DJ INO.Z 


1 
1 


ijjl 


± U.UZOi 














1.JJ04 


1 A 1 0<0 

± U. lyjo 


1 1 o^iT m 1 oc 


1 
i 


TQ^ 1 


1 A Al AO 

± U.UiUo 


1 
i 


-L f\ m 1 A 
/4jj ± U.Uj 14 


i./U4U ± U.U/Ui 


U 


OA 00 
94/0 


1 r\ nr\ i o 


r\ *7 1 1 ^ 
U. / 1 1 J 


1 A AA 1 A 
± U.UUIU 




1 
1 


zz /y 


1 A AAO^: 


1 

1 


/1/4 ± (J.vZ/o 


i.l i/y ± U.Ul JJ 


1 
1 


/y lu 




U.o4/ / 


1 A AAQT 

± U.UUj / 


rSOC jZj3 INO.Cz 


1 
1 


Uzo / 




1 

1 


i4U/ ± yj.vZo 1 


1 moo _i_ c\ mo/i 


1 
1 


1 1 


± U.UUlj 


u.ojoy 


1 A AA^O 

± U.UUjo 


INOi^ jLjd iNO.r i 


1 
i 


1 


1 A AA</^ 


1 
i 


1 1 <Q ^ C\ M^TQ 




1 
i 


Uioo 


1 (\ AAAO 


u. /yj / 


I A A 1 A7 


jZjj iNO.rZ 


1 
i 


0/1 1 "0 
Z4iZ 


=t U.UUo / 


1 
i 


/jVj ± U.UjUz 


1 1 MAO 4- M m QM 
1.1 UO/ ± U.UiVU 


1 
1 


1 1 JZ 


± U.UUUi 


M 0/171 
U.o4 / 1 


± U.UUOZ 




1 
i 


\JL\JD 


Hz W.UW / T- 




u 


nnOQ n C\1C\A 
yyyjy zn. U.WZW^ 




1 
i 




-1- no 1 


u.oyjz 


-1- f) nnszi 
in u.uwjH 


Tol No ?^ 





y 1 1 


+ 01 60 

—1— V/. V/ i 





71 + f) 0^00 














NGC 5408 No 1 " 


\ 


5585 


± 0.0132 


\ 


/ 0»y J- —1— \J .\JJ J J. 


1 3274 + 0103 




0603 


+ 0006 


0.8777 


+ 0092 


NGC 5408 No.2" 


1 


3667 


± 0.0107 


1 


6806 ± 0.0484 


1.6307 ± 0.0979 


1 


0596 


± 0.0006 


0.6698 


± 0.0031 


Tol 1457-262" 


1 


1892 


±0.0081 


1 


2465 ± 0.0320 


0.9042 ± 0.0330 





8475 


± 0.0007 


1.0700 


± 0.0088 


Tol 1924-416 No. 1" 


1 


2485 


± 0.0096 


1 


2018 ± 0.0575 




1 


2766 


± 0.0052 


0.6030 


±0.0091 


Tol 1924-416 No.2" 


1 


2269 


± 0.0086 


1 


3316 ±0.0331 




1 


3324 


± 0.0008 


0.6418 


± 0.0027 


NGC 6822 V" 


1 


1429 


±0.0071 


1 


1219 ± 0.0230 


1.1547 ±0.0539 


1 


5430 


± 0.0022 


0.6785 


±0.0017 


NGC 6822V No.l^ 


1 


1686 


±0.0135 








1 


1566 


± 0.0145 


1.1624 


±0.2175 


NGC 6822V No.2g 


1 


2051 


±0.0188 








1 


1680 


± 0.0224 






NGC 6822V No.l^ 


1 


1924 


±0.0104 








1 


3069 


± 0.0229 


0.9634 


± 0.0955 


NGC 6822V No.2f 


1 


2218 


±0.0150 








1 


2393 


± 0.0553 






Tol 2138-405 No. is 


1 


3129 


±0.0154 








1 


2188 


± 0.0287 






Tol 2 138 -405 No.l^ 


1 


3931 


±0.0122 






1.1366 ±0.0959 








0.8475 


±0.0192 


Tol 2138-405 No.3f 


1 


4453 


±0.0211 






5.8785 ± 8.0959 








1.0108 


± 0.0709 


Tol 2146-391 No. IS 


1 


6005 


±0.0198 








1 


2592 


± 0.0379 


1.5103 


± 0.2097 


Tol 2146-391 No. If 


1 


5810 


±0.0151 














0.8889 


± 0.0285 


Tol 2146-391 No.2f 


1 


6050 


±0.0164 














0.9371 


±0.0613 


Tol 2240-384S 


1 


5777 


±0.0198 






3.5398 ± 0.8459 








1.1984 


±0.2105 


Tol 2240-384^ 


1 


4539 


±0.0132 






2.3467 ± 0.2932 








1.0445 


± 0.0480 


PHL 293B" 


1 


6926 


±0.0190 














0.9582 


±0.1079 


UM 160 No. IS 


1 


3613 


±0.0271 








1 


3727 


± 0.0375 






UM 160 No. If 


1 


4096 


±0.0150 








1 


1803 


±0.0152 


0.8529 


± 0.0429 


UM 160 No.2f 


1 


2392 


± 0.0226 








1 


1756 


± 0.0562 
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Table 10. —Continued. 



UM 160 No.3' 


1.1689 ±0.0084 






1.3100 ±0.0342 0.9275 ± 0.0693 


SBS0335-052E'^ 


2.0487 ± 0.0240 


1.8704 ±0.0804 






JOSig+OOO?'^ 


2.0143 ±0.0238 




1.7995 ±0.1746 




Name 


Ne(S 11)^ 


Ne(0 II)'' 




A^e(Ar IV)^ 



UM 2830"= 


15 ± 


15 


43 ± 11 




NGC346 A No.2f 


42 ± 


32 


25 ± 12 


1046 ± 823 


NGC346 A No.3f 


51 ± 


37 


70 ± 14 


3043 ± 1845 


NGC346BNo.lf 


65 ± 


35 


48 ± 15 




NGC346DNo.lf 


13 ± 


12 


39 ± 13 


2227 ± 357 


NGC346 D No.2f 


12 ± 


11 


48 ± 16 


2496 ± 742 


NGC346 D No.3f 


146 ± 


39 


110± 16 


1999 ± 712 


NGC346 D No.4f 


105 ± 


36 


70 ± 14 


2217 ± 753 


NGC456 ANo.lf 


387 ± 


51 


233 ± 18 


1179 ± 359 


NGC456 A 


87 ± 


36 


86 ± 15 


894 ± 752 


NGr456 A No 3^ 


124 ± 


36 


113 ± 16 


450 ± 449 


NGr456 A No 3^ 


114 ± 


44 




21 53 ± 1794 


UM 133H° 


59 ± 


40 


42 ± 15 




UM 1330® 


34 ± 


33 


38 ± 11 




UM 417° 


83 ± 


42 


62 ± 14 




UM 420 No 1^ 


49 ± 


47 


91 ± 16 




T TVT A7n Nn 9^ 






/ J in i o 




VTrV f^nO*^ 
iVllls. uuw 




4.S 


^02 + 2/L 


^2 + ^1 


Kjjj 1 — jyij 


/it) ± 


J4 




/jU it /4o 




/j4 ± 


/O 




jo/4 it jo/4 


Tol 0513—393 


273 ± 


54 


198 ± 19 




He z-lUC 


1 C C 1 1 

1551 ± 


1 /I O 

143 


1449 ± 17 


1 *7/C 1 1 

176 ± 175 


T 1 r\T7C 

He z-lUb 


1331 ± 


1 O /I 

134 


1 1 0*7 1 1 C 

1 187 ± 15 


7513 ± 2287 


NGC 3125 


276 ± 


48 


265 ± 11 


135 ± 135 


Mrk lz5y 


^ IT) 1 

1333 ± 


130 


iUol ± 4z 




Mrk i z / 1 


on J_ 
/ ± 


36 


zUz ± 




r ox 4 


1 < 1 ^ 




1 00 -L Q 

izo ± y 




lOl DJ JNO.Z 


iUU ± 








J iLjJ — iZ 


i / ZO It 




ZjU It iZ 






72^ + 






i i J" m J\jy 


NGC 5253 No r2° 


271 ± 


47 


152 ± 11 


947 ± 552 


NGC 5253 No.PP 


366 ± 


50 


394 ± 15 


3289 ± 1889 


NGC 5253 No.P2'= 


1108 ± 


99 


904 ± 17 


2503 ± 955 


Tol 89 No.l° 


147 ± 


38 


139 ± 12 


178 ± 158 


Tol 89 No.2° 


149 ± 


52 


91 ± 14 




NGC 5408 No.P 


308 ± 


46 


282 ± 8 


863 ± 862 


NGC 5408 No.2<= 


133 ± 


36 


106 ± 9 




Tol 1457-262° 


104 ± 


35 


277 ± 16 


437 ± 437 


Tol 1924-416 No. 1° 


126 ± 


37 


112± 13 




Tol 1924-416 No.2° 


178 ± 


41 


117 ± 14 




NGC 6822 V° 


133 ± 


37 


102 ± 11 




NGC6822V No.l^ 


83 ± 


54 


117 ± 19 


491 ± 490 


NGC6822V No.F 


86 ± 


48 




2053 ± 2052 


Tol 2138-405 No.l* 


373 ± 


53 


273 ± 21 




Tol 2138-405 No.2f 


172 ± 


43 


126 ± 16 


996 ± 995 


Tol 2138-405 No.3f 


40 ± 


40 


119 ±20 




Tol 2146-391 No. if 


162 ± 


42 


59 ± 14 




Tol 2146-391 No.2f 


147 ± 


46 


18 ± 15 




Tol 2240-384^ 


344 ± 


69 


100 ± 50 




PHL 293B° 


41 ± 


41 


109 ± 16 




UM 160 No. If 


142 ± 


45 


96 ± 19 


1311 ± 1310 


UM 160No.3f 


11 ± 


11 


140 ± 24 


2136 ±2135 


SBS0335-052E No.l'^ 


331 ± 


60 


338 ± 26 


264 ± 263 


SBS0335-052E No.2'^ 


91 ± 


89 


98 ±40 




SBS 0335-052ENo.4+5'^ 


228 ± 


81 


119 ± 19 





410: 



409 



1112: 



nil 
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SBSQ335-052W'^ 505 ± 503 107 ± 96 

^ Izotov et al. (2009V 

Guseva et al. (2009) . 

in cm~^. 

UVES data. 
^ medium-resolution FORS data, 
s low-resolution FORS data. 
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